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One of the Largest Electric Locomotives in Service—Rated at 4200 Hp. for 1 Hr. and 3400 Hp. for Continuous Opera- 
tion, with Maximum Speed of 65 Mi. an Hr. 


Relative Advantages of Steam and 
Electric Locomotives 


Abstract of Paper Before Meeting of Electrification Committee 
in New York City Last Week Emphasizing Fact That Adoption 
of Electric Traction Would Help Solve Transportation Problem 


By F. H. SHEPARD 


Director of Heavy Traction, Westinghouse Electric & Manufacturing Co. 


The transportation problem is perhaps the 
most serious one which now confronts the 
American people. For a number of reasons, for 
only part of which the railroads are responsible, 
provision for railroad traffic has fallen far be- 
hind the productive capacity and needs of the 
country today. At the same time, the demand for 
railroad traffic will undoubtedly be doubled in 
about 12 years. 

. The limit to physical expansion of railroad 

line and of terminals has been reached in many 
cases, on account of both the prohibitive cost 
and the efficiency of terminals of unworkable 
size. A large measure of relief can still be se- 
cured by line and terminal revisions and im- 
provements, but when the inevitable increase in 
the demand for railroad traffic of the future is 
considered, these improvements savor, more or 
less, of expedients to secure relief which can only 
be temporary and very limited in degree. 

The great need of the country (and this is com- 


ing to be more and more generally understood) 
is the free and expeditious movement of goods. 
The United States owes its present growth and 
prosperity to its great arteries of transportation, 
the railroads, and there are few, if any, who 
would be willing to admit that the continued 
growth and prosperity of any section of the 
country should be restricted. 


ELECTRIFICATION OF RAILROADS WILL DOUBLE 
THEIR TONNAGE CAPACITY. 


This leads to the conclusion that the way to 
move traffic is to move it and to keep it moving. 
The yearly average of 22 mi. per day for a 
freight car for the whole country, with monthly 
averages of as low as 5 mi. on some of the most 
congested railroads for a single month, empha- 
sizes the fact that this is a problem that must be 
solved. The solution lies, to a large extent, in 
railroad electrification. 

With the present standards of train makeup, 
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classification and terminal handling, electrifica- 
tion will double the capacity of any railroad. 
With the better equipment that can be expected 
in the future, together with the evolution of im- 
proved methods of operation contingent on elec- 
tric power, this capacity should be doubled 
again, thus securing four times the present ca- 
pacity. Unless some broad and consistent pro- 
gram is embraced, the situation, which is serious 
indeed today, may well be calamitous tomorrow. 

The electric locomotive has generally, thus far, 
been a mere substitute for the steam locomotive, 
although, in some cases, due to the greater power 
of the electric locomotives, there has been a 
modification of the handling of traffic. 

Two conspicuous cases of this have been the 
Norfolk & Western and the Chicago, Milwaukee 
& St. Paul railways. In the case of the former, 
two electric locomotives handle the same train 
formerly handled by three Mallet engines, but 
at twice the speed. In this. operation, owing to 
the great increase in hours of road service as 
well, one electric locomotive is the practical 
equivalent of four of the Mallet engines re- 
placed. 

On the Chicago, Milwaukee & St. Paul rail- 
way the notable change has been the elimination 
of intermediate terminals on the electrified sec- 
tion between Harlowtown, Mont., and Avery, 
Ida., 440 mi. long. There is at present a single 
intermediate engine terminal, but the latest pas- 
senger locomotives are detached from trains at 
this terminal for inspection and work only, 
which takes place about onee in each eight or 
ten trips. On regular schedule these engines 
make a run of 440 mi. each day, being taken 
off for inspection at Deer Lodge after mileage 
varying from 3000 to 5000 mi. On occasion, 
when, due to a schedule derangement, engines 
have been maintained in contiauous road serv- 
ice for periods of 30 hrs. or more, for a full 
day of 24 hrs., mileage records of up to 766 mi. 
in this mountain service have been established. 
These records are truly indicative of what may 
be expected with electric traction. 


INCREASED SPEED AND TONNAGE TO BE Ob- 
TAINED WITH ELEcTRIC LOCOMOTIVES. 


The advantage of electric traction is its great 
flexibility and mobility. The difference between 
locomotives, steam and electric, is fundamental. 
The steam locomotive carries its own power 
plant, while the electric locomotive is simply a 
transformer of power. The design of the steam 
locomotive is circumscribed utterly by the neces- 
sity of tying up the rest of the machine to a 
steam boiler. On the other hand, the electric 
locomotive assembly can differ amazingly as to 
type, length, axle loading and driving connec- 
tions. A group of small motors does not differ 
materially from a single large motor in efficiency. 
The speed and power, therefore, of an electric 
locomotive is limited only by conditions of track 
and construction and condition of car equipment. 
It thus becomes entirely practicable to build an 
electric locomotive to take any train which will 
hold together, over any profile whatever, and at 
any desired speed. Therefore, it should easily 
be practical to very greatly increase the speed 
of freight trains so that they could all run at a 
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common speed not very different from that at 
which the superior trains are operated. 

Again, with the retirement of the lighter and 
weaker car equipments, a material increase in 
the weight of trains will be realized. Without 
the limitation in train speed commonly accepted 
as a handicap to operation of tonnage trains, who 
can say that the limit to train load will be with 
electric power? In fact, the character of rail- 
road operation which may be secured with elec- 
tric power has not yet been visualized. Every 
other industry that has been electrified has ex- 
perienced a revolution in methods and service 
due to electrification. This should be equally 
true in the case of railroad traffic. 

Present methods have been built up entirely 
under the necessities and limitations of the steam 
locomotive. This is evidenced by the existence 
of intermediate terminals at the ends of all the 
so-called engine districts, where all traffic halts. 
Again, the steam locomotive requires attention 
en route, needs supplies of water and coal, and, 
because of its slow movement when hauling 
present tonnage trains, it is frequently side- 
tracked for superior trains; thus there are more 
and still more halts to traffic. 

Car inspection now takes place at the terminus 
of each engine district. If, under conditions of 
electric operation, the engine district can be 
increased to 200, 400 or even 500 mi., is there 
any good reason why car inspection should not 
be eliminated at the present intermediate ter- 
minals? In fact, is not the general standard of 
maintenance of equipment of doubtful value on 
the present basis of inspection at each 100-mi. 
interval? Cars in subway service, which is 
certainly full of potential hazard, are economical- 
ly and reliably maintained through inspection 
at intervals of 1000 to 3000 mi. The elimina- 
tion of these intermediate terminals, with the 
resultant necessity of keeping the train moving 
on the main line, would secure an enormous 
increase in miles per car, with a corresponding 
saving in equipment. 

Furthermore, with the dispatch obtaine1 in 
handling trains, movement could be so mar- 
shalled and scheduled that the necessity of stor- 
ing goods at terminals to protect exports and 
local consumption would be largely eliminated, 
and terminals would then become in fact, as 
in fiction, gateways open instead of closed. 

Coming now to the comparative performance 
of steam and electric locomotives, it is impor- 
tant to bear in mind their fundamental dif- 
ference—the one a generator of power, and the 
other a transformer of power. The generation 
of power in central stations is surrounded with 
many refinements, and in the consumption of 
coal there is every opportunity for skillful han- 
dling and supervision, so that, the thermal effi- 
ciency of a modern central station is relatively 
high and is also continuously maintained. With 


‘the steam locomotive, on the other hand, the 


thermal efficiency is dependent not alone upon 
the design of the locomotive, but the manner 
in which it is worked, its condition (which dif- 
fers widely from the best), and finally by the 
skill in firing. The electric locomotive con- 
sumes power only when in service, and works 
at any load at its designed efficiency. The av- 
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erage performance, in the case of the electric 
locomotive, approximates the maximum in: effi- 
ciency, while the steam locomotive, on average 
performance, will differ widely therefrom. 


SAVINGS IN. COAL. CONSUMPTION 
THROUGH ELECTRIFICATION. 


We can-therefore hardly expect that with the 
best steam locomotives the average coal consump- 
tion will be equal to twice the coal rate for the 
same work. performed by electric locomotives 
with steam-generated power. Obviously, with 
hydroelectric generation, the saving in fuel is 
complete. There is further economy due to the 
lesser work performed, because the electric loco- 
motive does not have to trail supplies of fuel and 
water, rior is there need for the hauling of coal 
to points of local supply, which will always be 
greater than hauling to electric central stations. 

There are a considerable number of different 
designs of electric locomotives all in successful 
operation, and each possessing certain ad- 
vantageous features. Further experience will, 
undoubtedly, result in the survival of common 
types for the different classes of service. The 
great latitude with which electric locomotives 
can be designed, while fundamentally most de- 
sirable, is in itself at the present time somewhat 
of a handicap. This is now the subject of in- 
tensive analysis, and this study is undoubtedly 
developing a better knowledge of the running 
characteristics of the steam locomotive as well. 

To state the case briefly, we are all interested 
in the transportation problem. Electrification is 
bound to be the most potent factor for its re- 
lief. We should, therefore, invite and embrace 
closest co-operation with the engineering and 
mechanical skill which has been so productive 
in the steam locomotive field. 


GREAT 





AUTOMATIC SAFETY DEVICE USED 
ON TOGGLE PRESSES. 





Operator Must Be Safe Before Protecting Clutch 
Will Allow Press to Continue in 
Operation. 


A rubber company in Cleveland is using mag- 
netic clutches, operated by limit switches of the 
rotating-cam type, with its toggle presses to 
eliminate any possibility of the operator being 
caught between the platen and upper head of 
the press when reaching in to remove the finished 
product or to insert the molding material. The 
toggle presses are continuous running machines, 
used for making small molded rubber articles, 
and operate at a certain number of cycles per 
hour. A definite time is allowed during each 
cycle for removing the finished article from the 
mold and inserting the new material before the 
platen of the press starts upward. Ocasionally 
an operator does not move his hand away from 
the platen soon enough, such failure resulting in 
a severe injury when the platen moves toward 
the upper head of the press. To eliminate this 
personal hazard, a magnetic clutch is installed 
on the driving shaft which also carries a fly- 
wheel. One member of the clutch drives the 
press through a pinion, and is bushed on the 
main driving shaft, to which is keyed the other 
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clutch member. Upon disengaging the clutch, 
while’the press is operating, the' platen comes to 
rest almost instantly, making it unnecessary to 
stop the motor and fly wheel. 

Connected in each circuit to the clutch are two 
push-button switches and a limit switch of the 
rotating-cam type. The latter switch is directly 
connected to the driven member of the press so 
that it makes a complete cycle for each cycle of 


TO START BOTH BUTTONS 
Must BE PRESSED 
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Diagram of Connections Between Switches 
and Magnetic Clutch. 


the press. The push buttons are mounted on 
the front of the press and convenient to the op- 
erator. Connections between the switches and 
the clutch are shown in the diagram. 

To energize the clutch and start the press, 
the operator presses the two push buttons 
with his hands. This insures that his hands 
are out of the danger zone. After the 
clutch has been energized the circuit is main- 
tained by the limit switch, so it is necessary to 
hold the buttons closed for only an instant when 
starting. The platen completes its upward stroke, 
and, as soon as it starts downward, the operator 
removes the molded product and inserts another 
batch of material for molding. If he has com- 
pleted his work before the platen begins again to 
travel on its upward stroke, he simply holds both 
push buttons depressed for an instant until the 
limit switch has time to again maintain the cir- 
cuit for the clutch. Should he for some reason 
fail to complete this work before the platen be- 
gins its upward stroke, the limit switch will auto- 
matically release the clutch and stop the press. 

With the method formerly in use, employing 
a manually operated mechanical clutch, the press 
and its production were limited by a speed which 
provided a time safety factor for the operator. 
By using the magnetic clutch, which allows an 
automatic quick stop to be obtained, this time 
safety factor is unnecessary and the press speed 
can be increased. Production is limited only by 
the speed of the operator. If he completes his 
work of filling the molds before the limit switch 
disconnects the press, he simply depresses both 
push buttons and the press continues on its next 
cycle. But should he fail to keep up with the 
press, it will automatically stop before there is 
any chance of the operator being caught. He 
must again start the press by means of the push 
buttons, thus taking both his hands out of danger. 
The magnetic clutch, therefore, affords absolute 
safety to both the operator and the press. The 
clutches, limit switches, etc., used on this installa- 
tion were made by the Cutler-Hammer Manu- 
facturing Co., of Milwaukee. 
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Storage-Battery Practice in Cen- 
tral-Station Service 


Standby Service of Storage Batteries—Improvements in Design and 
Operation of Equipment — Use of End-Cell Switches — Excerpts 
From Paper Before Association of Edison I|luminating Companies 


By J. L. WOODBRIDGE 


The storage battery possesses certain char- 
acteristics not found in other types of generat- 
ing and transforming apparatus which render 
it peculiarly adapted to constitute an essential 
part of an up-to-date central-station system. It 
is capable of delivering energy either for a 
short period of time each day, or at a compara- 
tively low rate, without in either case suffering 
a serious reduction in efficiency, whereas the eff- 
ciency of a steam-driven unit is reduced to an 
almost prohibitive minimum under similar con- 
ditions of operation. The storage battery is 
ready to deliver its energy instantly at any time 
and at any rate, at a cost in constant standby 
losses which is insignificant ; to maintain a steam 
plant in a state of maximum preparedness in- 
volves very considerable standby losses and at 
best an appreciable time is required to develop 
its maximum output. - 

In the earlier application of the storage bat- 
tery to central-station operation the first men- 
tioned characteristic was dominant, the battery 
being discharged daily at the peak or during 
the hours of very light demand in order to carry 
those portions of the load for which the steam- 
plant efficiency was at a minimum. For this 
method of operation, involving a comparatively 
large amount of daily charge and discharge, a 
heavy rugged type of plate was required. 


STORAGE BATTERY BECOMES 


STANDBY SERVICE. 


As the development of the central-station serv- 
ice in large cities continued, several factors com- 
bined to bring about a change in the principal 
function of the storage battery. The valleys in 
the load curve were filled up, and the peaks be- 
came a smaller proportion of the total load. Im- 
provements in generating machinery afforded a 
marked increase in the overload capacity for 
short periods of time. As a result, the improve- 
ment in efficiency which could be secured by dis- 
charging a storage battery on the peak became 
less marked. At the same time the public de- 
mand for a higher class of service involving ab- 
solute continuity became more pronounced and 
the value of the storage battery as a reservoir 
of energy held in reserve to meet emergency de- 
mands or unforeseen interruptions in the normal 
source of supply became of greater and greater 
importance. It thus came about that many cen- 
tral-station batteries originally installed to carry 
the peak loads during the winter months were 
withdrawn from this character of service and 
held in reserve as standby batteries. This 


FUNCTION OF 


change in the conditions of operation, involving 
a very considerable reduction in the total amount 
of work required of the batteries, led to a recon- 
sideration of the design of the plate. 

Simultaneously the increasing cost of real 
estate in the congested portions of the large cities 
covered by direct-current networks where these 
batteries were located led to a demand for maxi- 
mum capacity in a given space. As a result of 
these changes the “Exide” type of plate was in- 
troduced as the one best suited to meet all the 
conditions. Some years previously one of the 
most important improvements in the storage-bat- 
tery art had been introduced by the adoption of 
the wood diaphragm separator in place of the 
glass tubes formerly used between the plates. 
Those who‘can recall the amount of work in- 
volved in the periodic probing of the cells to 
remove short-circuits can testify to the im- 
portance of this improvement. The wood sep- 
arator has been a factor. of vital importance to 
the success of the “Exide” battery in standby 
service. 

There remained, however, a number of details 
in the design of the battery to be finally settled, 
such as the plate thickness, the plate separation, 
the depth of the sediment space, etc. It was a 
pioneer field in which there was but little past 
experience to refer to as a guide, but fortunately 
the central-station and manufacturing companies 
were represented by men who did not hesitate 
to undertake the installation of large standby 
batteries of the new design on a sufficiently large 
scale to give conclusive results. The outcome 
has amply justified the judgment of those who 
were responsible for the decision, althought, as 
was to be expected, the results of experience 
have from time to time indicated the desirability 
of certain modification in the original design. 


RELIABILITY OF STORAGE BATTERY IMPORTANT 
Factor IN STANDBY SERVICE. 


As is the case with all commercial apparatus, 
the final design must necessarily be a compromise. 
In deciding on the details of this design a num- 
ber of points must be taken into consideration, 
the most important of which is reliability. The 
standby battery is installed primarily as an in- 
surance against interruption of service, and, like 
all other forms of insurance, reliability must be 
the fundamental factor.. Other points to be con- 
sidered are the floor space, weight, cost per unit 
of output, and durability. While it would be im- 
possible in a paper of this kind to take up in 
detail the various features entering into the de- 
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sign of a standby battery, a few of the most im- 
portant points may be worthy of brief men- 
tion. 

The plate itself is, of course, the heart of the 
battery. Its outside dimensions must first be de- 
termined, and these have been standardized ap- 
proximately 31 ins. high by 15 ins. wide. In 
small installations where maximum output in a 
given floor space is not so vital, plates of half 
this height are sometimes used. Their voltage 
characteristics are slightly better on account of 
the shorter current path in the plates, but this 
difference is not sufficient to warrant their use 
where floor space is valuable. The larger size 
plate has proven entirely satisfactory and there 
is no reason to believe that it will not continue 
to be the standard size in this class of service. 
The best thickness of the plate has been the sub- 
ject of considerable study, and service tests have 
been made with plates of different thickness 
installed in different cells of the same battery, 
in order to get comparative results from actual 
experience. As a result of these tests thick- 
nesses of 7/32 in. for the positive and 3/16 in. 
for the negatives have been standardized. The 
proportion and distribution of metal in the grid 
is also a question of considerable importance, 
and improvements have recently been introduced 
in this respect in the light of experience. 

Next in importance to the plates themselves are 
the separators. By careful investigation of the 
characteristics of many kinds of wood and dif- 
ferent methods of treatment, marked improve- 
ments have been effected since the first wood 
separators were produced. 


IMPROVEMENTS MADE IN DESIGN OF TANKS AND 
CoNDUCTORS. 


The design of the lead-lined tank has also been 
undergoing a process of evolution. The best 
wood available for this purpose is resinous long- 
leaf yellow pine. Originally, large tanks were 
braced by locating insulating spacing blocks be- 
tween adjacent cells, but later it was found ad- 
visable to make the tanks of sufficient strength 
to be self-supporting without such bracing. To 
protect the wood from the effects of acid, which 
tends to creep over the surface of the lead lin- 
ing, the latter is extended over the upper edges 
of the tank and down a short distance clear of 
the sides, with drip points at certain intervals 
located so as to clear the insulating supports. 
Some further investigations are now under way 
in connection with this subject, as there appears 
to be a species of syphoning action which makes 
the creepage of acid more pronounced when the 
drip points are below the level of the electrolyte 
in the cell. Tests are being made to determine 
whether this creepage will not be reduced or 
possibly eliminated if these projecting edges of 
the tank lining are not carried below the level 
of the electrolyte. Such a correction would elim- 
inate a disagreeable difficulty. 

The insulation of the cells from the ground is 
a matter of vital importance, particularly so 
where the neutral of the three-wire system is 
grounded. In the earlier installations the im- 
portance of this insulation was not fully realized, 


and reliance was placed on porcelain or glass in- - 


sulators under the cells, first in single rows, and 
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then in double tier. It was found, however, 
that the condensation of acid spray and the cul- 
lection of dirt on the surfaces of these insulators 
would finally cause a leakage of current from 


‘the cells to the ground, and this leakage, how- 


ever small, would eventually corrode the tank 
linings and produce a mechanical leak. To meet 
these conditions some 12 years ago the oil in- 
sulator was introduced, consisting of a glass body 
surrounded by an annular trough partly filled 
with oil and covered by a lead cap to keep out the 
dirt and moisture. This introduced an oil sur- 
face between the tank and the ground and has 
effectively prevented electrolytic action and its 
accompanying troubles. 

The conductors from the cells to the cell 
switches and switchboards have demanded some 
attention. Beginning at the cell itself it is neces- 
sary to provide for a uniform distribution of 
current from the cell terminal to all the plates 
in the cell. This applies to those points in the 
battery where current is taken off either at the 
ends of the rows or between the end cells. For 
cells of comparatively small size this is accom- 
plished by means of copper bar completely im- 
bedded in the busbar. For larger cells the earlier 
design provided for an additional reinforcing 
copper bar extending above the busbar and con- 
nected to the reinforcing strip in the latter by 
means of copper risers at certain intervals. 
Later this design was improved by substituting 
a triangular copper plate imbedded along its 
lower edge in the busbar, to which the conduc- 
tor leading from the cell is bolted. This latter 
design eliminates the many joints involved in 
the original method. 


PROTECTING CopPpER Conpuctors From Corro- 
SION AND MECHANICAL STRESSES. 


Conductors in the battery room are of bare 
copper erected with bolted joints and supported 
from the ceiling by insulating hangers. Where 
several parallel bars are in close proximity, it is 
necessary to clamp them rigidly in position, as 
the mechanical strains due to the attractions and 
repulsions when carrying heavy currents are of 
considerable magnitude. 

Practice in regard to protecting these copper 
conductors from corrosion has varied consid- 
erably from time to time and has not yet been 
fully standardized. When batteries were sub- 
jected to daily charge and discharge, the effect 
of acid spray was much more marked than un- 
der present conditions where the batteries are 
confined to standby service and are charged only 
at infrequent intervals, producing comparatively 
little acid spray in the battery room. Originally 
these conductors were lead coated or lead plated, 
and further protected by a coat of asphalt or 
white lead paint. Under present conditions. there 
does not seem to be any necessity for the lead 
coating, which is an expensive process, and a coat- 
ing of grease or similar acid-resisting material 
is found to be entirely satisfactory. This grease 
should be of such consistency that it will not melt 
and run off at the high temperatures to which it 
may sometimes be subjected, nor should it be a 
material which will harden and crack off at low 
temperatures. Investigations are now being 


carried on with a composition of grease and 
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wax, which appears to promise very satisfac- 
tory results in meeting all the requirements for 
this purpose. 


Wipe SEPARATION OF BATTERY PLATES Now 
DEEMED Best PRACTICE. 


The spacing of the plates in the tank is a 
matter to which considerable attention has been 
given from time to time. In the original installa- 
tions, 35/64-in. spacing between plate centers 
was used, but in response to a demand for maxi- 
mum capacity in a given space this was later 
reduced to 7/16 in. This called for a specific 
gravity of the electrolyte of 1.235 in order to 
provide a sufficient amount of acid in the cell to 
correspond with the amount of active material in 
the plates, for cbviously the more restricted the 
electrolyte space the greater must be the acid 
content to provide for a given capacity. The 
higher the density of the electrolyte, however, 
the greater is the tendency to sulphation of the 
negative plates, and the shorter is the life of the 
separators. Experience with the installations de- 
signed in this way has led to the conclusion that 
a little wider plate seperation and lower density 
of electrolyte is preferable. Where space will per- 
mit, the standard plate separation is now 9/16 in., 
but in certain cases where space is at a premium, 
installations are being made with %-in. plate 
centers. Even with 9/16-in. plate centers the 
capacity in a given space is about 50% greater at 
the 1-hr. rate and 100% greater at the 6-min. 
rate than with the “Chloride” (Manchester-Box ) 
plate assembly. 

In addition to the battery itself the auxiliary 
controlling apparatus has demanded a large 
amount of study and development work, particu- 
larly the end-cell switch. Here again the changes 
which have occurred in the method of operation 
and the increase in the capacity to be handled 
have called for changes in design. The earlier 
end-cell switches were designed to cut in or cut 
out one cell at a time. The batteries were lim- 
ited to a capacity of about 2000 amperes at the 
hour rate.and were generally discharged at this 
rate to handle the daily peak. Close voltage reg- 
ulation was necessary in order to properly divide 
the load between the generating machinery and 
the battery, and it was, therefore, necessary to 
control this voltage in steps not exceeding 2 
volts. When, however, practice changed, and 
the battery was confined to emergency standby 
service, it was found desirable to cut in the end 
cells as rapidly as possible on an emergency 
discharge. The generating machinery is then 
out of service, the battery carrying the entire 
load, and close ‘adjustment of the voltage is no 
longer imperative. 

It is, however, essential that when the battery 
is floating on the bus under normal conditions 
the number of cells in circuit may be properly 
adjusted to the bus voltage to secure correct float- 
ing conditions. As the bus voltage is varied 
from time to time during the day with changes 
in load and feeder drop, the adjustment of the 
end-cell switch must be altered accordingly. To 
meet these conditions it is advisable to provide 
for reasonably close voltage control over a cer- 
tain portion of the end-cell groups, while beyond 
this range less accuracy of control may be em- 
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ployed. Within the floating range, therefore, the 
cells are now connected to the end-cell switch 
in groups of two, which is found to give satis- 
factory results. Beyond this range four-cell 
groups may be employed. It may be necessary 
to include one intermediate group of three cells 
in order to provide for the total number of end 
cells in case an odd number is used. The 
necessity of providing for bridging a group of 
four cells instead of one, and the desirability 
of handling the entire output of the largest bat- 
tery on a single end-cell switch, calling for cur- 
rent-carrying capacity of upwards of 40,000 
amperes for a few minutes, has necessitated the 
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introduction of very important changes in the 
design of the end-cell switch. These cell switches 
consist of a series of heavy copper contacts con- 
nected to various points in the end-cell group, 
and one or more copper bars arranged in parallel 
relation to this series of contacts with laminated 
traveling brushes connecting the conductor bars 
with the contact points. One end of the brush | 
slides along the conductor bar while the other end 
passes from contact to contact, as the end cells 
are cut in or out. This must be accomplished 
without opening the circuit while the brush is 
traveling from one point to the next, and at the 
same time provision must be made to limit the 
local current from the included end cells which 
would flow from one contact to the next when 
the brush is making contact with both. 


DesicGN OF ENpb-CELL SwitcHEes To LIMIT 
AMOUNT OF LOCAL CURRENT. 


The method by which these conditions have 
been met in the design of the end-cell switch is 
shown in the accompanying sketches. Fig. 1 is a 
cross-section of a switch of comparatively small 
capacity having one conductor bar, A, and one 
row of contacts, B, with a pair of traveling 
brushes, C. 

Fig. 2 shows the cross-section of a switch of 
larger capacity having two conductor bars, A, 
and two rows of contacts, B, connected in parallel 
with four traveling brushes, C. Figs. 3 to 6 
show the arrangement of the auxiliary high- 
resistance contacts attached to the brush and to 
the contact points, whereby the short-circuit cur- 
rent is restricted and injurious sparking is elimi- 
nated as the brush travels from point to point. 

The stationary copper contact points are flanked 
on either side by a series oftgraphite and car- 
bon blocks or laminations whose adjacent con- 
tact surfaces introduce considerable resistance in 
the local circuit. The traveling brush also car- 
ries carbon trailers on either side. The dimen- 
sions, spacing and composition of these auxiliary 
contacts have been carefully studied to produce 
an end-cell switch which can be operated under 
any load from zero to the maximum battery out- 
put without injurious sparking. 
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Fig. 3 shows the first critical position of the 
brush in the travel between two consecutive 
points, when contact is just made with the next 
switch point at A, and a local circuit is estab- 
lished around the group of end cells connected 
between these two adjacent points. This group 
may consist of four cells having an e.m.f. of over 
8 volts. Their internal resistance as well as that 
of the copper conductors is almost negligible and 
the current in this local circuit is therefore de- 
termined by the resistance of the auxiliary 
graphite and carbon contacts. In the position 
shown, this resistance is mainly in the contact sur- 
faces between the laminations. 

As the brush travels to the right the resistance 
of this local circuit decreases on account of the 
successive short-circuiting of these laniinations 
by the leading brush trailer. 

Fig. 4 shows a subsequent position in which 
the copper brush is still in contact with the left- 
hand copper contact, but two laminated contact 
surfaces of the right-hand contact are short- 
circuited. 

Two conditions must be considered, first with 
no external Joad and second with external load. 
If there is no external load, the flow of current 
in the position shown in Fig. 4 willbe deter- 
mined by the voltage of the end-cell group, say 
8 volts, divided by the resistance of the auxiliary 
contact path, and assuming the right-hand con- 
tact to be of higher potential, this current will 
flow from right to left. If there is an external 
load, and the direction of brush travel is such as 
to cut in additional cells, which would be the 
normal condition, the current due to the external 
load will divide between the two contacts in in- 
verse proportion to the resistance of the two 
paths, and in the position shown in Fig. 4 the 
greater part of this current will be taken from 
the left-hand contact through the metal to metal 
contact surfaces and will be in the opposite di- 
rection to the local current at this point tending 
to neutralize it or even reverse it. 

Fig. 5 shows the next critical position of the 
brush, when the metal-to-metal contact with the 
left-hand contact point is about to be broken. 
The conditions existing at this instant as gov- 
erned by the design of the switch very largely 
determine whether or not there will be excessive 
arcing accompanied by rapid abrasion and pitting 
of the contact surfaces in service. To reduce 
this arcing to a safe minimum, it is evident that 
the flow of current and the voltage drop through 
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this metallic path at the instant of break must be 
kept within certain limits, and this is accom- 
plished by providing two other paths for the 
current (indicated by the arrows X and Y) in 
parallel with the metallic path, whose combined 
resistance is low as compared with that portion 
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of the local circuit which is in series with these 
parallel paths. It will be noted in Fig. 5 that 
there are still four of the laminated contact sur- 
faces of the right-hand contact in the local cir- 
cuit at this instant, and their resistance is many 
times that of the two paths shown by the arrows 
X and Y, so that of the 8 volts drop between the 
two contacts the greater portion will be located 
in these laminated contacts and the residue will 
not be sufficient to cause injurious sparking at 
the metallic contact break. 

Fig. 6 shows the mid-position of the brush, 
in which the resistance of the local circuit is a 
minimum, sufficient to limit the local current 
to a safe value and yet not enough to introduce 
excessive drop in the terminal voltage with heavy 
external load. 

The balance of the brush travel repeats the 
several positions in reverse order. 


RESERVE END-CELL SwitcH INSTALLED TO IN- 
SURE CONTINUITY OF SERVICE. 


It is now standard practice to install at each 
end of the battery two end-cell switches, each 
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having sufficient capacity to handle the maximum 
battery output. One of these switches is always 
held in reserve disconnected from the bus. In 
some of the earlier installations, three end-cell 
switches on each side were provided, each ca- 
pable of handling half of the maximum battery 
output. Two of these were operated in parallel, 
the third being held in reserve. It is probable, 
however, that any conditions that cause trouble 
with one of the operating switches may also af- 
fect the other in the same way, so that this ar- 
rangement does not afford full reserve capacity. 

The method of controlling the end-cell switch 
has been the subject of considerable development 
work. The cell switch itself is located as near 
as possible to the cells, but separated from the 
battery room by -suitable partition walls, and 
is controlled from the switchboard by manually 
operated control apparatus. The control is semi- 
automatic in the sense that after the motor which 
drives the traveling brush is started by the op- 
erator it cannot be stopped except in full con- 
tact with one of the switch points. 

In the earlier control apparatus the position 
of the brush of the cell switch was indicated at 
the switchboard by a drop-type annunciator, op- 
erated by a series of auxiliary contacts on the 
cell switch. Later a modification of this ap’ 
paratus was developed in which a dial switch on 
the control panel serves the dual function of in- 
dicator and control. By turning the dial any 
one of a series of numbers corresponding to the 
numbering of the end cells may be exposed to 
view and simultaneously connections are made on 
the back of the dial which cause the cell-switch 
motor to operate to move the traveling brush 
into a position corresponding to the exposed 
number and stop there. The operator may there- 
fore turn the dial to the desired position and then 
pay no further attention to the control apparatus, 
which will function automatically until the de- 
sired travel of the cell switch is completed. 
The correct operation is indicated by inter- 
mittent illumination of the exposed number— 
red flashes indicating motion of the ~witch to 
cut in additional cells and green flashes indicat- 
ing the reverse motion, these flashes being re- 
placed by a steady white light when the brush 
comes to rest in the proper position. 

In respect to carrying capacity of plate lugs, 
busbars, conductors and cell switches, the in- 
stallation is designed to handle the maximum 
output of the battery for as long a time as the 
battery can give this output, these maximum dis- 
charges sometimes running as high as four or 
five times the 1-hr. rate. In determining the 
total number of cells, however, no attempt is 
made to provide for obtaining full bus pressure 
at the end of the discharge at the maximum rate. 
These maximum rates are but rarely called fot 
and in most cases it is possible to restore som: 
portion of the normal supply of energy and re- 
lieve the battery of a part of the total load be- 
fore the extreme limit of its capacity is reached. 
It is quite usual to install 150 cells, although in 
some cases this number is increased to 154 or 
156. The final voltage at the 10-min. rate is ap- 
proximately 1.24 per cell, which would give a 
total voltage of 186 volts for 150 cells, or 192 
volts for 156 cells. These voltages are, of 
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course, too low for satisfactory illumination, but 
in an extreme emergency the most important 
function of the battery, that of avoiding a com- 
plete interruption of the service, would still be 
performed even if these limiting voltages are 
reached. In a great majority of cases of emer- 
gency discharge the voltage is maintained suffi- 
ciently close to the normal to prevent the cus- 
tomer from noticing that anything out of the 
ordinary has happened. 


STANDARD PRACTICE IN CHARGING STORAGE BAT- 
TERIES FOR STANDBY SERVICE. 


For charging the standby battery it is common 
practice to throw the battery on a separate con- 
verter or motor-generator set whose voltage can 
be raised sufficiently to take care of the greater 
part of the charge. In order to furnish the maxi- 
mum voltage for completing the charge, it is 
usual to provide a double booster connected in 
series with the positive and the negative bus. 
The battery is invariably disconnected from.the 
bus during charge. To provide for keeping the 
battery floating on the bus during the entire 
charging period would necessitate a very consid- 
erable increase in the number of end cells and 
the amount of end-cell copper as well as in the 
size of the end-cell switches. In order to mini- 
mize the loss of battery protection while charging, 
the charging is done at time of light load when 
a momentary interruption would be of minor im- 
portance. In most cases several battery installa- 
tions are connected to the direct-current net- 
work, and under these conditions one battery 
is charged at a time during the light load period, 
while the other batteries afford full protection. 

In one case a single booster is connected into 
the battery neutral for charging, the connection 
to the system neutral being opened, and automatic 
solenoid-operated switches are provided to cut 
out the booster and reconnect the battery to the 
three-wire neutral in case of emergency. 

The periodic equalizing charge is usually given 
once a week. It has been the practice to give 
this charge at or about the normal charging rate 
(equal approximately to the 13-hr, discharging 
rate), and continue this for from 1 to 2 hrs. In- 
vestigations are now being made in regard to 
the practicability of giving this equalizing charge 
at constant voltage instead of constant current. 
The results thus far obtained are quite promis- 
ing in that equally effective charging results are 
obtained with less ampere-hour input, much less 
gassing, less temperature rise and reduced evap- 
oration, with but slight increase in the time re- 
quired. 





GENERAL HARRIES ADDRESSES CHI- 
CAGO SECTION, I. E. S. 


A talk by Gen. George H. Harries, president 
of the Illuminating Engineering Society featured 
a meeting of the Chicago Section of that organ- 
ization held in the rooms of the Western Society 
of Engineers Friday evening, Oct. 22. General 
Harries spoke briefly, referring to the success of 
the recent Cleveland convention of the society 
and to some of the plans of the society for in- 
creasing its activities and membership. 
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Recent Developments in Electro- 
percussive Welding 


Details of Electrostatic and Electromagnetic Equipments and 
Processes— Practical Applications to Manufacture of Machinery, 
Tools and Equipment—Paper Before American Welding Society 


By DOUGLAS F. MINER 


Research Engineer, Westinghouse Electric & Manufacturing Co. 


Electropercussive welding is a process primari- 
ly intended for manufacturing applications where 
large quantities of duplicate parts are to be pro- 
duced. One machine will handle a large variety 
of pieces in quite a range of sizes, but special 
holding fixtures must be designed to adapt a 
given machine to the various kinds of work. If 
only a few parts of each particular design and 
size are to be made, the necessary investment in 
fixtures may be excessive. Thus, it is apparent 
that repair work, at least for the present, is not 
the most suitable field for this style of welding. 


FIELD oF APPLICATION OF PERCUSSIVE WELDING 
PROCESS. 


There is, however, unlimited opportunity for 
development of automatic machines utilizing this 
process. 
negligible, the only limitation to speed of produc- 
tion is the speed of feeding and gripping the 
pieces. This permits a heretofore impossible 
output, and the process may be operated suc- 
cessfully with unskilled labor. 

A study of the parts entering into the con- 
struction of a prominent make of automobile 
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Inasmuch as the time of welding is - 








showed over 50 important parts where percussive 
welding would demonstrate a decided advantage 
over present methods. Manufacturing costs of 
many types of tools using a special cutting por- 
tion attached to a cheaper grade shank would be 
reduced and better results obtained by the use 
of this process. There are many items of hard- 
ware involving especially the union of unlike 
metals or unequal sections which offer great pos- 
sibilities. 

The underlying principles utilized in percussive 
welding were discovered in 1905. Following the 
original experiments machines for welding met- 
als in wire form of rather small cross-section 
were developed. With this equipment satisfac- 
tory welds were made between wires of various 
metals, widely different physical properties of 
wires to be welded offering no obstacle. Per- 
fectly ductile welds were made with platinum 
and lead, tungsten and aluminum, and copper and 
aluminum. The apparatus used consists essen- 
tially of a device for producing a percussive en- 
gagement of the parts to be welded practically 
simultaneous with a discharge of electrical en- 
ergy. In wire welders the energy is taken from 














illustrations Showing Pieces Welded by Percussion Method, Some of Them Having Been Tested to Destruction. 
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an electrolytic condenser. Sets of aluminum 
plates, immersed in an electrolyte of borax solu- 
tion, are charged by a direct current of small 
value and are discharged at the moment of weld. 
This discharge takes place at the point of con- 
tact of the parts to be joined and melts them with 
an explosive violence. At this moment the ham- 
mer forges the parts together into a perfect 
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Diagram of Electrostatic Percussive Welding Machine. 


union. Fusing and union of the metals is com- 
pleted in approximately 0.005 second. An ac- 
companying illustration shows a circuit diagram 
of the equipment used in this process. 

An electrolytic condenser as a source of fusing 
energy proved to have decided limitations because 
of the limited amount of energy that could be 
stored in a condenser of convenient size. Con- 
sequently, a scheme for utilizing the energy stored 
in a magnetic field was evolved. During the past 
year experiments have been made and apparatus 
has been developed along this line, successful 
welds of the butt type having been made in sizes 
up to a cross-sectional area equivalent to stock 
0.5 in. in diameter. Future work will extend the 
application of the process to much larger sec- 
tions. 


DESCRIPTION OF ELECTROMAGNETIC EQUIPMENT 
AND OPERATION. 


Two of the accompanying illustrations—one 
diagramatic and one a photographic reproduc- 
tion of an actual welder—serve to give an idea of 
the nature of the equipment used. When any 
electric circuit containing large inductance, such 
as a coil of many turns, is interrupted, the stored 
energy tends to prevent the break and causes an 
arc to be drawn. An electric arc is a source of 
high-intensity heat particularly well suited to 
welding operations. The apparatus devised con- 
tains a reactance coil of two windings, one (pri- 
mary) being connected momentarily to a source 
of direct current, and the other (secondary) be- 
ing connected to the pieces to be welded. By 
means of suitable tripping devices the forging 
hammer causes the primary coil to be’ discon- 
nected from the source of power with the sec- 
ondary closed. Transfer of the energy of the 
collapsing magnetic field to the secondary circuit 
occurs, and then a small quick separation of the 
parts to be welded causes an intense arc to melt 
the surfaces. At the proper moment the ham- 
mer forges the pieces together. The complete 
operation occupies about 0.1 second, giving no 
time for oxidation or excessive heating. The 
time sequence of events shown in an oscillogram 
taken during a weld between 0.375-in. copper 
and steel rods indicates a peak of current of 2600 
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amperes, an arc of 30 volts, maximum power of 
60 kw., energy of 0.00077 kw-hr., and a time of 
0.094 second. 


TypicAL EXAMPLES OF RESULTS OF ELECTRO- 
PERCUSSIVE WELDING. 


The large illustration shows some examples of 
electropercussive welding and illustrates a few 
of the many types of joints possible. No. 1 shows 
an aluminum cable joint, each wire ‘of ‘each end 
of the cable being welded to a copper wire and 
the copper wires then joined by a standard sol- 
dered joint. No. 2 shows a piece of 0.5-in. cold- 
rolled steel welded to a piece of 0.5-in. copper 
and stressed until the chuck pulled out. The load 
applied amounted to 41,000 Ibs. per sq. in. No. 3 
shows a piece of 0.5-in. steel welded to 0.5-in. 
copper, the sample being broken by bending the 
copper. The break is a copper break, no steel 
showing at the fracture. No. 4 isa steel to cop- 
per weld which failed in tension at a load of 
37,000 Ibs. per sq. in., the break being in copper 
near the weld. No. 5 shows the character of 
break in the copper near a copper-steel weld. In 
No. 6 a piece of 0.5-in. steel turned down to 
0.375-in. section was welded to a 0.5-in. copper 
rod similarly turned down. About an inch from 
the weld another section of copper was turned 
down to 0.375-in. section and a wrench was ap- 
plied to the end. The copper bent without a 
failure of the weld. No. 7 is a 0.437-in. steel- 
copper weld polished to show the clean line of 
weld. No. 8 shows a 0.375-in. steel to steel weld 
bent and hammered in all directions until the 
steel broke 1.25 ins. from the weld. No. 9 shows 
a double weld of 0.5-in. copper to steel to copper. 
No. 10 shows a 0.25-in. copper to steel weld bent 
without failing. No. 11 shows a 0.375-in. cold- 
rolled steel weld pulled to failure. The steel 
necked and failed about an inch from the weld at 

















Microphotograph of Copper-Steel Weld With the Steel 
Etched. 
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96,000 lbs. per sq. in. No. 12 shows a brass rod 
welded to a steel disc 1.5 ins. in diameter and 
0.15 in. thick. This piece failed in tension, pull- 
ing out steel from the disc. No. 13 is a 0.5-in. 
copper rod welded to a 1.5-in. by 0.15-in. steel 
disc. No. 14 is a 0.3I-in. steel rod welded to a 
I.5-in. by 0.15-in. steel disc. This sample was 
broken by bending, metal being pulled out of the 
disc. No. 15 shows a steel wire welded to an 
aluminum wire. No. 16 shows an aluminum- 
aluminum wire weld. No. 17 shows a steel-cop- 
per wire weld. No. 18 shows a copper-aluminum 
wire weld. No. 19 shows a copper-aluminum 
wire weld that has been flattened by hammering. 

Accompanying reproductions of microphoto- 
graphs show the character of a percussive weld 
between copper and cold-rolled steel. In one 
illustration the steel has been etched, but the cop- 
per left unetched. The reverse is the case in 
another, while in the third illustration both metals 
were etched. Passing from steel towards copper 
it will be noticed that the first change from the 
structure of the virgin metal is an increase in 
pearlitic concentration (the dark spots). After 
this comes a laminated mass of pasty and melted 
steel which mingles with a layer of fused copper. 
Back of this is the unchanged coarse grain of the 
copper. Little or no amalgamation takes place, 
and the two metals are sharply defined but inter- 
woven by the force of compression. Interpene- 
trations are visible and examination at higher 
power shows small globules of steel in the area 
of fused copper. No cavities or oxide inclusions 
have been found which would destroy the strength 
of the joint. 


PowER AND LABor EcoNoMyY OBTAINED WITH 
PERCUSSIVE WELDING. 


The power consumed at the weld in the per- 
cussive process is about one-sixth that required 














Microphotograph of Copper-Steel Weld With the Copper 
Etched. 
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for the same size stock joined by butt welding, 
but this ratio cannot be fully realized at the 
source of power due to the primary loss during 
establishment of the field. Manipulation of cir- 
cuits probably cannot be accomplished quickly 
enough to store exactly the correct amount of 








Microphotograph of Copper-Steel Weld With Both Metals 
Etched. 


energy necessary, but at least three-fourths of 
the power could be saved over that required for 
butt welding. The operation is so rapid that the 
time of actual weld is negligible. Speed of pro- 
duction will, therefore, depend chiefly on the 
time of handling pieces and saving along this line, 
of course, can be effected through automatic or 
semi-automatic devices. A time study of a num- 
ber of operations employing other methods of 
welding has shown that the saving in time by the 
use of percussive welding promises to be an im- 
portant item which will allow a remarkable in- 
crease in production or a reduction in labor 
charges. 

Because of the extremely short duration of the 
fusing arc in the percussive process no chance is 
allowed for heat to travel back into the metal. 
The necessary energy is concentrated in a very 
small amount of material, being’-utilized where 
needed and not dissipated in heating up the rest 


‘of the stock. Consequently, welds of unequal 


section are possible as, for example, the welding 
of a small rod to a heavy plate or a tube to a 
block. No preparation of the surfaces or pre- 
vious treatment is necessary. Such welds, in 
order to be successful with other processes, neces- 
sitate either a preheating of the larger section or 
a modification of its shape. These modifications 
often involving the formation of a projection of 
cross section equal to that of the smaller piece. 
This feature opens up a wide field of application, 
allowing welding of some products formerly im- 
possible and greatly improving methods of manu- 
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facture on some products now employing other 
welding processes with special treatment. 


Wetps oF UNLIKE MErtTALS PossIBLE By PER- 
GUSSIVE METHOops, 


Just as the condenser type of equipment pro- 
duced welds with metals of widely different 
physical characteristics, the electromagnetic type 
is also successful with such unions. Many of 
these were heretofore impossible. In many manu- 
factured products it is desirable to join brass or 
copper parts used for electric circuits, or for 
appearance, to parts composed of steel used for 
its strength or cheapness. Percussive welding 
solves many of these problems without the use 
of screws, bolts or rivets, and steel alloys have 
been welded to cold-rolled steel to illustrate an 
application in tool manufacture. This new process 
also makes possible welds of parts in which the 
heating caused by other methods would either 
destroy the physical structure of the metal or 
would change its condition, such as drawing the 
temper. Welds can be made after any desired 
treatment without change of condition, because 
of the localized heat of the weld. Immediately 
after the weld is complete the piece can be han- 
- dled and no appreciable warmth is felt, tool 
manufacture being aided by this valuable feature. 

After the proper setting has been made for a 
given weld, the character of the work remains 
uniform and independent of the skill of the op- 





Electromagnetic Percussive Welding Machine. 
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erator. The original setting, made in accordance 
with a convenient table of values, permit oper- 
ation of the machine by unskilled labor without 
fear of poor results. With most other welding 
processes the judgment of the operator must be 
relied upon to a considerable extent and the 
chance of faulty work is large. The percussive 
process produces a much smaller fin or flash than 
butt welding, thereby decreasing the cost of 






































Diagram of Electromagnetic Percussive Welding Machine, 


finishing, and for many purposes no finishing 
operations are necessary. Recent results indicate 
that percussive welding has many valuable appli- 
cations and will solve difficulties heretofore en- 
countered especially in non-ferrous and steel- 
alloy welding. It is entirely possible also that 
the process may be extended to other types than 
the simple butt joint. Tests have indicated that 
applications in a wide variety of industries are 
available, and it is hoped to increase the scope 
of the process in a large measure. 





ELECTRIC DINNER AT LAUNCHING 
OF WASHER CAMPAIGN. 


Erner Electric Co., Cleveland, recently enter- 
tained a group of more than 75 of the leading 
northern Ohio electrical dealers and contractors 
at a dinner which featured the launching of a 
washing machine campaign. The dinner was 
cooked electrically and served in the company’s 
club room by the young ladies of the Erner or- 
ganization. Harry Seiber, vice-president and 
general manager of the Gillespie Eden Corp., 
and Frank B. Rae, Jr., advertising counselor of 
the Erner Electric Co., were the speakers of the 
evening. It is announced that similar rallies 
will inaugurate the various special sales cam- 
paigns scheduled by the Erner Electric Co. 
through the coming season. 





USE OF INSULATED WIRE FOR RAIL- 
WAY SIGNAL WORK. 


The manufacture of insulated wire was out- 
lined by J. W. Hackett, of the Okonite Co., at a 
meeting Oct. 21 of the New York sectional com- . 
mittee of the American Railway Association. Mr. 
Hackett has made a special study of insulated 
wires for signals or other railway work, and in 
his preliminary remarks he stated that in signals 
the wiring of the system was most important and 
the developments in the past Io or 15 years was 
most marked, particularly in the intensive use of 


‘insulated wires. A five-reel moving picture, dem- 


onstrating the manufacture of insulated wire 
from the gathering of Para rubber to the finished 
product, was shown by Mr. Hackett. 
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Selecting Ammeters for Various 
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Current Measurements 


Kind of Current in Circuit Determines Type of Instrument for a 
Given Measurement—Some Ammeters Suitable for Several Circuits 
While Others Measure Only One Component of Composite Waves 


By VICTOR H. TODD 


Consulting Electrical Engineer, Orange, N. J. 


In measuring electric current there are two 
values which may be measured, one is the “aver- 
age” value and the other is the “effective” value. 
The average value is proportional to the first 
power of the current, while the effective value is 
proportional to the average of the sum of the 
squares of current values. In d-c. work the 
amount of metal deposited by current passing 
through a proper electrolytic solution is propor- 
tional to the average current, while if the same 
current is passed through a resistance the heating 
effect is proportional to the square of the current 
or to the effective value. 

It is manifest that if the values of an unvary- 
ing direct current are averaged and then the 
same values are squared, averaged and the 
square root taken the result will be the same. In 
other words, on an unvarying, or rippleless, di- 
direct current the average value is the same as 
the effective value and no confusion results. 

In a-c. work (assuming a sine wave), if all the 
values of one alternation be averaged the result 
will be 0.636 of the maximum. But if all the 
values of one alternation are squared then aver- 
aged and the square root taken (root-mean- 
square value) the result will be 0.707 of the 
maximum. To illustrate, if the peak of a wave 
is 140.5 amperes then the average value will be 
140.5 times 0.636, or about 89 amperes, and the 
effective value will be 140.5 times 0.707, or 100 
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1.—Permanent-Magnet Moving-Coil 
Measure Average Values. 
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amperes. In this case the effective value is 1.11 
times as great as the average value. With dis- 
torted wave forms the ratio of the effective to 
the average, or the “form-factor” as it is called, 
may vary from 1.00 with a rectangular wave to 
1.40 with a peaked wave. However, as alter- 
nating current is seldom used for electrolytic 
work, or work which depends on the first power 
of the current, practically all a-c. ammeters are 
calibrated to read effective amperes. 

When alternating current is rectified, however, 
it is sometimes used for electrolytic work and 
sometimes for dynamic work. It is evident that 
an ammeter which responds to the average value 
of the current cannot always be used, nor can an 
ammeter which responds to the square of the 
current always be used. To illustrate the differ- 
ence, the principle of operation of several typical 
meters should be examined. 


PRINCIPLE OF OPERATION OF AMMETERS. 


In Fig. 1 is shown an interior view of the well 
known moving-coil permanent-magnet type of 
meter. The current, or a portion of it flowing 
through the moving coil, reacts on the magnetism 
of the permanent magnet and produces the de- 
flection. If the current be doubled, the reaction 


and deflection will be doubled because the in- 
creased current reacts on the same strength of 
field magnetism. Therefore, it is evident that 








Fig. 2.—Soft-lron Moving-Vane Ammeter to Measure 
Either Average or Effective Values. 
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the meter responds to the average value of the 
current, and will indicate the average value of 
the current passing through it whether the cur- 
rent be unvarying or undulating. 

In Fig. 3 is shown an interior view of an am- 
meter of the dynamometer type. In this instru- 





| 

















Fig. 3.—Dynamometer-Type Ammeter to Measure Ef- 
fective Values. 


ment the magnetism in the moving coil reacts or 
the magnetism of the stationary coil and pro 
duces the deflection. If the current be doubled, 
both the moving-coil and the stationary-coil mag- 
netism will be doubled and the reaction or indi- 
cation will be four times as great. So the dyna- 
“ mometer-type meter responds to the square of 
the current. 

The soft-iron meters belong to an intermediate 
class because they may respond to the average 
value if the iron is saturated, while if the iron is 
worked at very low magnetic density they may 
respond to‘the effective value. Consequently, 
any type of soft-iron meter should never be used 
on a rectified circuit where accuracy is desired. 
Fig. 2 shows a typical soft-iron moving-vane 
ammeter. 

An induction-type ammeter which measures 
the effective value is shown in Fig. 4, but, as it 
depends on the inductive phenomena of alternat- 
ing currents for its operation,’it will not indicaté 
at all on an unvarying direct current and will 
only indicate the effective value of the “ripple” 
on a rectified current. 


Wave ForMs OF RECTIFIED CURRENT. 


The ripple of a rectified current can readily be 
seen from the wave forms shown in Fig. 5. At 
“A” is shown the sine wave of an alternating 
current. If one alternation is rectified by an 
electrolytic or mechanical rectifier without induc- 
tive coils in it, the rectified current is as shown 
at “B.” But a mercury or vibrating rectifier has 
inductive coils which tends to sustain the cur- 
rent, and the wave form of each alternation is 
as shown at “C,”’ while the resultant current has 
a wave shape like that shown at “E.” The por- 
tion between the top and bottom of the curve is 
called the ripple. 

One of the most important applications of rec: 
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tified current in electrolytic work is the charging 
storage batteries. The amount of the charge 
depends on the amount of metal converted, 
which is proportional to the average current. 
Therefore, a meter responding to the first power, 
and measuring the average current, such as the 
permanent-magnet moving-coil type should be 
used. A dynamometer-type ammeter should 
never be used in this case, but a soft-iron-vane 
meter may be used if it is calibrated on the recti- 
fied current by using a permanent-magnet mov- 
ing-coil type of meter as the calibrating standard. 


Power BY VoLT-AMMETER METHOD. 


If it is desired to measure power by the volt- 
ammeter method, it should be remembered that 
the power in any circuit is equal to the summa- 
tion of the instantaneous values of current mul- 
tiplied by the instantaneous values of voltage, 
and is not always equal to the effective (root- 
mean-square) current times the effective voltage. 
This latter product gives the actual power only 
of pure sine waves in phase. Hence, if an at- 
tempt is made to measure power in a rectified 
circuit charging batteries, or operating shunt 
motors or other devices that have a practically 
constant terminal voltage regardless of the cur- 
rent ripple, considerable error would be made by 
using ammeters and voltmeters which indicate 
the effective values. Much closer results would 
be obtained by using permanent-magnet moving- 
coil-type instruments. Of course, in all power 
measurement the most accurate results are ob- 
tained by means of a wattmeter which automat- 
ically measures the product of the instantaneous 
values of current and voltage. 


LAMPS AND OTHER TYPES OF RESISTANCE LOAD. 


In devices with which the terminal voltage is 
proportional to the current, and the heat is there- 
fore proportional to the square of the current, 
it is evident that the effective value and not the 
average value of current is desired. In such a 
case a root-mean-square or dynamometer-type 
meter should be used, as a permanent-magnet 
moving-coil meter will introduce a serious error. 
If a soft-iron moving-vane meter is used it 
should be calibrated on the same rectified current 
by comparison with a standard meter of the 
dynamometer type. 

If there is no inductance in the device, the 
power may be obtained by multiplying the effec- 











Fig. 4.—Induction-Type Ammeter to Measure Oniy Al- 
ternating Current. 
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tive volts by the effective amperes, but if for any 
reason the current ripple is not in phase with the 
voltage ripple the volt-ammeter method cannot 
be used, and the only correct method is to use a 
meter of the dynamometer type. 


CurRRENT Usep By Arc LAmps, SHuNtT Morors 
AND SIMILAR DEVICES. 


With arc lamps and small shunt motors it 
would naturally be supposed that the value de- 
sired is the effective and not the average value. 
But this is not the case in any apparatus where 
the terminal voltage is practically constant re- 
gardless of the ripple. In other words, the arc 
smooths out the current ripple so that the curve 
of voltage across the arc is straight and has no 
ripple. In such as case if the current is in- 
creased, as during the ripple, the voltage is not 
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Fig. 5.—Pure Sine and Rectified Waves.—(A) Pure Sine 
Wave.—(B) Rectified Pure Sine Wave.—(C) Actual 
“Current Wave as Delivered by One Electrode.— 
(D) Complete Rectified Wave From Both 
' Terminals of Rectifier. 


increased in proportion. Therefore, the heating 
is not proportional to the square of the current, 
but is proportional to the first power or to the 
average current. For this reason the correct 
meter to use would be one of the permanent- 
magnet moving-coil type, and in no case should 
a meter of the dynamometer type be used if cor- 
rect results are desired. The power may also be 
calculated by the volt-ammeter method, using 
two permanent-magnet-type instruments, but, as 
before, the dynamometer-type wattmeter gives 
more accurate results. A soft-iron moving-vane 
ammeter will give good results if calibrated with 
the rectified current against a permanent-magnet 
type of standard. Neither a moving-iron-vane 
voltmeter or ammeter will give good results on 
a circuit in which the wave form varies with the 
load. 


AcTUAL METER ERRORS. 


Should the wave be flat topped it would pro- 
duce a direct current without a ripple, and there 
would be no error between the two readings. 

If a meter reading the average amperes and 
one reading the effective amperes are connected 
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in series on a rectified circuit, the variation be- 
tween their readings will depend on two factors; 
the amplitude of the ripple, and the proportion 
of the ripple to the main current. As shown by 
actual test on a rectified circuit from a mercury 
rectifier, this discrepancy varies from 2 to 5% 
with modern commercial generators. If a sine 
wave is actually rectified, the variation is equal 
to the form-factor, or to 11%. With a very 
sharp peaked wave (inverse circle or ellipse) the 
disérepancy may be 40% with perfect rectifica- 
tion, but since this is seldom the case the error 
can never be this great. 

If it is desired to measure the power or watts 
taken by the rectifying device and its load, the 
correct instrument to use is a dynamometer type 
of wattmeter. This should preferably be an 


‘astatic meter or one with a well-shielded move- 


ment as this will give the true watts regardless 
of wave-form, power-factor or frequency. Any 
other method is more cumbersome and subject to 
inaccuracies. 





THE ELECTRIFICATION OF BRITISH 
RAILWAYS. 





Points Considered and Recommendations Made by 
a Government Committee of Engineering 
and Railway Experts 


By Avsert H, Bripce. 


Unsettled conditions of transportation matters 
in the United Kingdom has mitigated so far 
against any material progress being made in con- 
nection with the electrification of railways. Sev- 
eral schemes which had been definitely agreed 
upon by the authorities have had to be deferred 
after announcements had been made that they 
were to be proceeded with. It would have been 


‘impossible to raise the large amount of new capi- 


tal required for the purpose while the railways 
were not paying their way. A year ago there 
was a strike for higher wages, and not many 
months after that had been settled the govern- 
ment decided to put the systems on an economic 
basis requiring increased rates for both freight 
and passenger service. Now that these new rates 
have been introduced there should be better pros- 
pect of raising capital at a reasonable rate of 
interest for electrification works. 


INCREASED RATES PROvIDE NEEDED CREDIT FOR 
ELECTRIFICATION. 


The same rectification has been made in con- 
nection with the underground and tube electric 
lines of London and the street-car lines of the 
London County Council. It is early yet to judge 
the exact influence which these increased fares 
will have upon the volume of traffic because there 
is in nearly every case a slump in short-distance 
traffic when fares go up. Travel, however, is not 
a luxury and the drop in traffic on some of the 
tramway systems and on the tube lines because 
of a decrease in the short-haul traffic is not likely 
to continue. Already the London County Coun- 
cil is in the market with its first big inquiry since 
1914. It has called for estimates for 125 maxi- 
mum-traction trucks, 125 electrical equipments 
complete, 125 car bodies, and for the assembling 
of these parts into cars ready for service. In 














686 ELECTRICAL REVIEW 


addition to this it is inviting engineers and other 
technical men to enter into competition and sub- 
mit by the end of November designs for new 
types of electric-tramcar equipment suitable for 
London requirements. 

In regard to the electrification of the great 
railways of the United Kingdom, this has been 
in prospect as one of the large reconstruction 
measures which was to economize the national 
fuel consumption and to introduce increased effi- 
ciency and reduced operating charges by enabling 
much larger traffic to be handled. This work has 
long been awaited by electrical manufacturing 
and contracting companies, and their interest in 
the subject is now revived by the issuance of a 
report prepared for the Ministry of Transport 
by the electrification of railways advisory com- 
mittee. 

The committee held 28 meetings between 
March 22 and July 12 and took evidence from 
many railway officials. Included among those 
questioned were Ivan Ofverholm, chief electrical 
engineer to the Swedish State Railway, and 
Colonel Huber-Stocker, consulting engineer tc 
the Federal State Railways of Switzerland. Elec- 
trical contracting companies were consulted and 
a questionnaire was issued to all the chief rail- 
way companies on the lines of the terms of refer- 


ence. These terms of reference are given below — 


together with a summary of the committee’s ob- 
servations, but it is pointed out that in the first 
instance the committee has confined itself to cer- 
tain general points which were considered desir- 
able to have settled as soon as possible. 


Points OF IMPORTANCE CONSIDERED BY COM- 
MITTEE. 


The so-called terms of reference involved the 
question as to whether any regulations should be 
made for the purpose of insuring that the future 
electrification of railways would be carried out to 
the best advantage in regard to interchange of 
electric locomotives and rolling stock, uniformity 
of equipment, etc. If any such regulations are 
desirable, what matters should be dealt with and 
what regulations should be made? How far is 
it desirable, if at all, that railways or sections of 
railways already electrified should be altered so 
that they may form parts of a unified system? 

The decisions reached were that regulations 
should be made for observance by the railway 
companies when electrifying their lines and that 
they should be directed especially to insuring 
standardization of those methods and appliances 
which are likely to suit prevailing conditions. 
Further, they should not be such as to put avoid- 
able difficulties in the way of adoption in the 
future of any improvements in method or ap- 
pliances. 

In the case of those railways which have not 
as yet electrified any lines, as well as those which 
at present have electrified all or part of their 
lines with d-c. systems, their electrification or 
extended electrification should be carried out on 
the d-c. system. Standard voltage of this system 
at the substation should be 1500 volts, subject to 
the continuance of any existing 600-volt or 1200- 
volt installations, and subject to the official ap- 
proval of their extension. Half the standard 
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voltage, or 750 volts, should be the standard in 
those cases where it can be shown that ad- 
vantage would arise from the use of this lower 
pressure. The adoption of higher pressures, 
limited to a multiple of the standard pressure, 
was approved for conditions where it can be 
shown that sufficient advantage would accrue. 
Overhead and rail-conductor collection should 
be permitted as long as the position and gen- 
eral design of the conductors and structures are 
in accordance with the recommendations to be 
made in a subsequent report. In that report will 
be suggested the regulations required to insure 
that locomotives or motor coaches shall be able 
whenever it may be necessary to run at the dif- 
ferent standard voltages and with either rail or 
overhead collection. It was also recommended 
that the power for d-c. lines should be gener- 
ated as three-phase alternating current at such 
voltage as may be desirable in each case. In the 
case of existing generating stations supplying 
power at any frequency between 25 and 50 
cycles it is unnecessary to make any change in 
frequency, but it is desirable that where any one 
such frequency is in general use in a particular 
district any new power station supplying a railway 
should adopt the frequency which has been ap- 
proved or is in general use in that district. 

The committee came to the conclusion that al- 
ternating current supplied to the substations at 
a frequency of 50 cycles can be used for railway 
purposes without any detriment to railway, op- 
eration. It was shown that the electrified por- 
tion of the London, Brighton and South Coast 
Railway is the only one of any importance in 
Great Britain which would not come within the 
terms laid down. The company considers the 
extension of its single-phase system from the 
London suburbs down to Brighton as now not 
only feasible but urgently desirable, and the fail- 
ure to come within the terms is not considered 
as of serious importance. 





ELECTRICAL ASSOCIATION FORMED 
IN BRITISH COLUMBIA. 


The British Columbia Electrical Co-operative | 
Association was organized last month at a meet- 
ing of electrical interests held in Vancouver, Can. 
The objects of the association are to develop the 
electrical industry by educational methods and to 
bring about a closer co-operation between central- 
station companies and other interested factors, 
to the end that the efficiency of the various 
branches of the industry serving the public may 
be increased. George Kidd, general manager of 
the British Columbia Electric Railway Co., Van- 
couver, was elected chairman of the association. 





MAKING THE ELECTRICAL HAND- 
BOOK OF GREATER SERVICE. 


The Commercial Section of the National Elec- 
tric Light Association recently sent to commer- 
cial managers of member companies a question- 
naire on the subject of the “Electrical Salesman’s 
Handbook,” the object being to find out whether 
or not the salesmen use the reference book. Sug- 
gestions were invited as to change in size and in 
other ways to render the handbook more useful. 
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Coal Economy and the Central 
Station 


Events and circumstances of the past three or 
four years leave no doubt as to the need of coal 
economy even in the districts where fuel is most 
plentiful. The national coal supply is estimated 
to be a vast quantity beyond the power of the 
ordinary person to comprehend, but the facts re- 
main that there, is not enough coal in the yard 
or in the coal bin to last through the winter. The 
ordinary individual can comprehend this condi- 
tion, and in all probability he will blame the rail- 
roads, central stations and other public utilities 
with taking the available supply for their own 
selfish ends. 

However, the coal situation and the central 
station are not to be associated together to the 
discredit of the central station. In a recent talk 
before the American Iron and Steel Institute, 
George Otis Smith, director of the United States 
Geological Survey, pointed out the relations -x- 
isting in this connection in a manner that can be 
understood by anyone who will take the time to 
give the matter a fair consideration. He called 
attention to the fact that coal economy was essen- 
tial now for our own good as well as for the 
good of future generations. Particular attention 
was called to statistics from Massachusetts show- 
ing an average coal consumption of 2.29 Ibs. per 
kw-hr. in all central stations with a maximum- 
economy rate of 1.8 lbs. per kw-hr. in the most 
modern plant. Other figures were given to show 
that the average industrial plant of the country 
requires about five times the coal used in the 
average central station to produce a unit of power 
output. 

Other figures showed the economy that would 
result from railroad electrification to be of great 
importance with regard to fuel conservation. 
After presenting these figures Mr. Smith said: 
“The total cost of 1000 hp-hrs. in terms of coal 
resources is therefore about two-thirds of a ton 
with efficient use and nearly 8 tons under average 
conditions of waste at the little plant. It is cause 
for general satisfaction, then, that in the first 
half of 1920 we find the power output of the cen- 
tral stations of the country increased more than 
16% over that of the corresponding period last 
year, while the fuel used seems to have increased 
not over half that percentage. In these public 


utility plants the trend is decidedly toward fuel 
economy.” 








With these facts and figures presented by an 
official who is in a position to know, it seems 
evident that the central stations of the country 
are real coal economizers. Anything that can be 
done to increase their business, and increase it 
rapidly, will work for the good of the nation as 


a whole. Facts like those presented by Mr. 
Smith are worthy of careful consideration and 
presentation to the public regulating authorities 
and others whose influence might aid in relieving 
many of the unwarranted burdens now carried 
alone by the central-station companies. 





Flush Plates for Snap Switches 


The Underwriters’ Laboratories’ standard on 
snap switches includes a provision that flush 
plates for snap switches should be not less than 
0.04 in. in thickness, a figure which has been 
agreed upon between the industry and the labora- 
tories as desirable to prevent the use of unduly 
thin material for this purpose. This requirement 
is in the nature of a recommendation rather than 
an absolute specification which can be enforced 
at the factories where snap switches are made as 
a condition of labeling of the switches them- 
selves. 

This condition arises from the fact that many 
snap switches are furnished by their makers 
without the plates, and in the course of factory 
inspection these plates do not and cannot, under 
the conditions existing, regularly come under the 
inspection and supervision of inspectors. A fur- 
ther reason exists in the fact that many of these 
plates are manufactured by outside concerns not 
themselves makers of the switches and are fur- 
nished to the trade through jobbing houses or 
contractors without the knowledge or supervision 
of the manufacturers of the switches themselves. 

In a bulletin addressed to the Electrical Council 
of the Underwriters’ Laboratories by Dana 
Pierce, vice-president of the latter, and referred 
to the Western Association of Electrical Inspec- 
tors, attention is called to the above situation and 
the suggestion made that inspection departments 
give attention to this detail in switches as they 
are installed, and use their influence to secure a 
more uniform adoption and use of flush-switch 
plates not less than 0.04 in. in thickness. It 
should be observed that none of these plates, 
whether made by the manufacturers of switches 
or by others, bear name plates or trademark in- 
dicating by whom they are manufactured. 
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Reports of Important Meetings, Developments and Other Happenings of the Electrical 
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SOUTHEASTERN GEOGRAPHIC DIVI- 
SION, N. E. L. A.. TO MEET. 





Interesting Subjects to Central-Station Operators on 
Program of Annual Convention to Be Held 
in Miami, Fla., Next Month. 


The Southeastern Geographic Division of the 
National Electric Light Association will hold its 
annual convention at the Urmey Hotel, Miami, 
Kla., Nov. 16-19. A number of interesting ad- 
dresses are scheduled for the occasion, among 
which are the following: ‘Taxation,’ by A. ! 
Maxwell, North Carolina State Tax Commis- 
sion and a member of the North Carolina Public 
Service Commission; “Public Policy,” by Z. V. 
Taylor, president of the Southern Public Utili- 
ties Co., Charlotte, N. C.; “Safety Work,” by 
W. R. Lloyd, manager of the casualty depart- 
ment, Alabama Power Co., Birmingham, Ala.: 
“Steam Plant Operation,” by C. A. Greenidge. 
chief engineer of the J. G. White Management 
Corp., New York City; “Design and Construc- 
tion of 2300-Volt Distribution Lines,” by T. H. 
Rice, engineering department, Henry L. Doherty 
& Co., New York City; “Labor and Employ- 
ment Methods,” by J. T. Trazzare, manager of 
the employment and public relations department. 
Georgia Railway & Power Co., Atlanta; “Ac- 
counting,” by F. B. Culley, assistant treasurer of 
the Augusta-Aiken Raiiway & Electric Corp., Au- 
gusta, Ga.; “Association Activities,” by M. H. 
Aylesworth, executive manager of the National 
Electric Light Association ; “Automatic Generat- 
ing Stations and Substations,” by T. F. Barton, 
engineer, General Electric Co., Schenectady. 
N. Y.; “Electrical Merchandising,” by S. A. 
Chase, Westinghouse Electric & Manufacturing 
Co., and W. L. Goodwin, General Electric Co. 
Among the social features will be a boat trip to 
Bimini Island, one of the British Bahamas, where 
a banquet and dance will be held. 





ELECTRICAL INTERESTS OF QUEBEC 
FORM ASSOCIATION. 





Officers Chosen and Advisory Committee Elected to 
Carry Out the Plans Formulated at 
Montreal Meeting. 


After two days of discussion and debate of 
electrical matters, the Electrical Co-operative 
Association of the Province of Quebec was 
formed at a luncheon given by the Electric Club 
on Oct. 20 at the Hotel Windsor, Montreal, in 
connection with a convention of those interested 
in the electrical industry in Canada. The asso- 
ciation was organized for the purpose of uniting 
contractor-dealers, jobbers, manufacturers and 
central-station companies for the advancement 
of their interests. 





Among the speakers at the luncheon was Sam- 
uel A. Chase, Westinghouse Electric & Manu- 
facturing Co., who expressed pleasure at the de- 
velopment of the organization. He said the 
electrical business is growing so rapidly that each 
branch should know about the other, and this was 
the object of this co-operative plan which has 
been tried out in the United States and elsewhere 
with great success. ; 

W. L. Goodwin, General Electric Co., told how 
the co-operative idea resulted in advantages not 
only to the industry but to the general public in 
better service. The electric users in the Province 
of Quebec bought $18,000,000 worth of mer- 
chandise per year, but with proper organization 
and work, he said, it could undoubtedly be in- 
creased to $100,000,000. The new organization 
must work to extend the use of electrical equip- 
ment and plan to obtain adequate rates and prices. 

The following officers were elected: President, 
H. K. Thornton, Montreal Public Service Corp. ; 
vice-president, J. B. Woodyatt, Southern Cana- 
dian Power Co., Ltd.; executive committee, J. W. 
Pilcher, Canadian Power Co., Ltd.; M. K. Pike, 
Northern Electric Co., Ltd.; F. J. Parsons, Mc- 
Donald & Wilson; N. Simoneau, Simoneau Elec- 
tric Contracting Co., and Dr. L. A. Herdt, McGill 
University. 





PUBLIC UTILITY INFORMATION COM- 
MITTEES APPOINTED. 





Personnel of Ohio and Missouri State Committees 
Announced—Organized to Represent All 
Utility Interests of Each State. 


Two new state committees on public utility in- 
formation have been appointed to represent Ohio 
and Missouri. The personnel of the Ohio com- 
mittee, which has established headquarters at gor _ 
Illuminating building, Cleveland, with Benjamin 
E. Ling as director, is as follows: Chairman, 
W. W. Freeman, president of the Union Gas & 
Electric Co., Cincinnati; treasurer, Robert Lind- 
say, vice-president and general manager of the 
Cleveland Electric Illuminating Co., Cleveland ; 
members, O. H. Hutchings, associate general 
manager of the Dayton Power & Light Co., Day- 
ton; Walter A, Draper, vice-president of the 
Cincinnati Traction Co., Cincinnati; Joseph H. 
Alexander, vice-president of the Cleveland Rail- 
way Co., Cleveland; Charles P. Cooper, general 
manager of the Cleveland Telephone Co., Cleve- 
land; E. A. Reed, general manager of the Cen- 
tral Union Telephone Co. of Ohio, Columbus ; 
L. J. Wolf, vice-president of the Cleveland, 
Southwestern & Columbus Railway Co., Cleve- 
land; K. C. Krick, vice-president of the Logan 
Natural Gas & Fuel Co., Columbus; Freeman 
T. Eagleson, attorney for gas companies; W. L. 
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Cary, secretary of the Ohio State Telephone Co., 
Columbus, and Frank L. Beam, vice-president of 
the Ohio State Telephone Co. 

The Missouri Committee on Public Utility In- 
formation will be conducted under the direction 
of the Missouri Association of Public Utilities 
and has headquarters at 3725 North Broadway, 
St. Louis. 
Chairman, E. D. Bell, general superintendent of 
the Illinois Traction System (Missouri proper- 
ties), St. Louis; members, F. G. Buffe, general 
manager of the Kansas City Railways Co., Kan- 
sas City; H. Wurdack, general manager of the 
Light & Development Co., St. Louis; J. H. Hor- 
gan, general manager of the Empire District Elec- 
tric Co., Joplin; W. J. O’Connor, assistant to 
president of the Southwestern Bell Telephone 
Co., St. Louis, and Wiley F. Corl, general man- 
ager of the Mexico (Mo.) Light & Power Co. 





Ss. E. D. ISSUES CHRISTMAS CAMPAIGN 
BOOKLET. 


The Society for Electrical Development has 


just mailed to its members and others in the in- - 


dustry copies of the “Christmas Campaign Issue” 
of its Monthly Sales Service. The booklet con- 
tains complete plans and descriptions of all the 
material prepared by the society for the purpose 
of helping central-station companies, manufac- 
turers, jobbers and dealers capitalize on the 
Christmas trade opportunity. 

The first .part of the issue contains different 
“how-to” suggestions telling dealers briefly and 
clearly how to profit the most by the campaign. 
The next part describes the dealer helps which 
are being issued by the society. The five-piece 
window cut-out, announcement invitations, pos- 
ter stamps, suggestion booklets, lantern slides, 
etc., are illustrated and described. The last part 
of the booklet contains about 20 suggestions for 
newspaper. advertisements. Those in the elec- 
trical industry who did not receive a copy of the 
booklet may obtain one by writing to the Society 
for Electrical Development, 522 Fifth avenue, 
New York City. 





ILLUMINATING AND SAFETY ENGI- 
NEERS DISCUSS PROBLEMS. — 





Part That Good Industrial Lighting Plays in Elim- 
inating Accidents Emphasized at Joint 
‘Meeting in New York City. 


A joint meeting of the New York Section of 
the Illuminating Engineering Society and the 
American Society of Safety Sagmneess was held 
at the Engineering Societies building, New York 
City, Friday evening, Oct. 22. The meeting was 
opened by Dr. R. E. Myers, chairman of the 
New York Section of the Illuminating Engineer- 
ing Society, who retained the chair only during 
the transaction of routine business. President 
H. W. Maure, American Society of Safety Engi- 
neers, presided thereafter. 

The first paper was on “Elements of Good 
Industrial Lighting,” by S. E. Doane, past presi- 
dent of the Illuminating Engineering Society, who 
gave an outline of modern practice. He stated 
that the tendency is toward the use of compara- 


The personnel of the committee is:. 


tively high intensities, 15 to 20 foot-candles being — 








ELECTRICAL REVIEW — 689 





specified where 4 or 5 foot-candles were for- 
merly considered sufficient. 

R. E. Simpson, safety engineer for the Travel- 
ers Insurance Co., presented a paper on “Defec- 
tive Illumination a Cause of Industrial Acci- 
dents,” emphasizing the importance of eliminating 
accidents by sufficient illumination properly in- 
stalled, particularly on stairways. H. F. J. Peor- 
ter, consulting engineer, read a paper on the 
“Reducation of Accidents Through Visual 
Acuity.” Supplementing this talk was shown an 
instructive moving picture film entitled “Through 
Life’s Windows,” which exhibited the construc- 
tion and action of the human eye in performing 
its functions. A paper on “Industrial Lighting 
Equipment and Its Maintenance,” prepared by 
S. G. Hibben, Westinghouse Lamp Co., created 
considerable discussion, especially on the subject 
of maintenance. 

In the absence of A. J. Thompson, member of 
the American Society of Safety Engineers, his 
paper on “Safety Disconnecting Hangers as a 
Safeguard” was read by C. Van Horn, past presi- 
deat of the American Society of Safety Engi- 
neers. It dwelt upon the necessity of illuminating 
engineers installing safe equipment which could 
be maintained without accidents. 





“GOOD WILL” ADVERTISING FOR CEN- 
TRAL-STATION INDUSTRY. 





Committee of Electrical Manufacturers Meets to 
Arrange Campaign—To Devote Part of Regular 
Advertising to Influence Public Sentiment. 


Representatives of manufacturers of electrical 
equipment and appliances met in New York City 
recently as members of the manufacturers’ adver- 
tising committee of the Public Relations Section, 
National Electric Light Association. Those in 
attendance were: Chairman P. L. Thomson, 
Western Electric Co.; F. H. Gale, General Elec- 
tric Co.; J. C. McQuiston, Westinghouse Elec- 
tric & Manufacturing Co.; John Mustard, Wag- 


ner Electric Manufacturing ore Killeen, 
Edison Electric Appliance Co.; Neil C. Hurley, 
Hurley Machine Co.; E. B. Seitz, American 


Washing Machine Manufacturers’ Association ; 
L. D. Gibbs, Edison Electric Illuminating Co. of 
Boston; P. B. Zimmerman, National Lamp 
Works of General Electric Co. ; C. F. Kinsman, 
Sterling Bronze Co., and J. W. Perry, H. W. 
Johns-Manville Co. They were called together 
to discuss present financial conditions and to 
organize for the purpose of obtaining closer co- 
operation between electrical manufacturers and 
the central-station industry. 

The committee estimated that the immediate 
need for power and light service is one-third 
greater than the available supply, and that this 
demand cannot be met without a large amount 
of capital with which to build additions to plants 
and extensions to distribution systems, including 
the purchase of equipment and supplies. In 
addition to this demand, it is reliably estimated 
that there are 14,000,000 homes in this country yet 
to be wired, and that present housing conditions 
require the immediate construction of 400,000 ad- 
ditional homes, the building of many of which is 
being held up because of the inability of builders 
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to secure electric service installations. The earn- 
ings of electric light and power companies have 
not been sufficient to attract capital, due largely 
to the fact that rates for electric service, being 
regulated by public utility commissions, have not 
been allowed to increase as rapidly as the cost of 
furnishing service has increased. To a great 
extent the commissions reflect the opinion of the 
public, and it was the sense of the committee that 
the public must be led to understand the true 
facts regarding the industry. The National Elec- 
tric Light Association is carrying on a national 
campaign with this end in view, and as part of the 
general campaign has called upon the electrical 
manufacturers to co-operate, believing that they 
have a direct moral and financial interest in the 
development of the central-station industry. 

At the meeting the committee mapped out a 
program, part of which consists of asking every 
manufacturer in the electrical field to join in a 
“good will’ advertising campaign in behalf of 
the electric light and power companies. It is ex- 
pected that many of the manufacturers will de- 
vote one-twelfth of their regular advertising space 
for this purpose, the committee expressing the 
belief that if one-twelfth of the entire space used 
by electrical manufacturers was devoted to set- 
ting forth facts regarding the industry, the mant- 
facturers can greatly influence public sentiment 
toward better treatment of the electric light and 
power industry, at the same time increasing the 
potential market for their product and without in 
any way decreasing the proportion of total busi- 
ness available to each manufacturer. 

In order that the campaign shall be a concerted 
movement, that all statements of facts and policy 
shall be in agreement, that the campaign shall 
be properly co-ordinated and synchronized from 
a central point, and that all copy shall be given as 
much individuality as possible, arrangements 
were made with the National Electric Light As- 
sociation headquarters to furnish the general pol- 
icy and all information and facts needed for the 
preparation of advertising copy. 

The committee has written a letter to the dif- 
ferent manufacturers asking them to state the 
amount of space they will devote to this purpose, 
the names of the publications in which their 
“gcod will’ advertisements will appear, and the 
dates of publication, so that the campaign may 
be co-ordinated to make it continuous the next 
six or eight months. 





HANDLING APPLICATIONS FOR PUB- 
LIC UTILITY COAL. 

M. H. Aylesworth, executive manager of the 
National Electric Light Association, has notified 
the executives of member companies that all ap- 
plications for assignment of cars for public utility 


coal must be made directly to the National Com- 


mittee on Gas and Electric Service, Munsey build- 
ing, Washington, D.C. Under Interstate Com- 
merce Commission Service Order No. 21, each ap- 
plication will be referred for individual investiga- 
tion and recommendation to a committee of three, 
appointed by the Interstate Commerce Commis- 
sion, as follows: W. L. Barnes, executive man- 
ager of the American Railroad Association ; Col. 
D. S. Wentz, president of the National Coal 
Association, and G. W. Elliott, secretary of the 
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National Committee on Gas and Electric Service. 
Mr. Elliott’s committee, which represents the 
National Electric Light Association at Washing- 
ton in all matters pertaining to coal, has for- 
warded a questionnaire to the member companies 
for the purpose of getting data as to the quantity 
of coal absolutely necessary for current needs, 
the object being to secure the fuel which the 
public utilities require to serve their customers 
and keep the plants in operation. 





PREDICTS INCREASING DEMAND FOR 
_ ELECTRIC RANGES. 


Production Up to Jan. 1 Already Sold, with Outlook 
for 1921 Indicating Normal Growth of 
Business Can Be Expected. 





In commenting upon the existing and future 
conditions regarding the manufacture and sale 
of electric ranges, C. A. Flint, sales manager of 
the Rathbone, Sard Electric Co., Albany, N. Y., 
recently made the following statement: 

“The demand for electric ranges, insofar as 
unfilled orders are concerned, remains strong, 
but as the range business is more or less seasonal 
and as the time for buying is about over, a de- 
creased demand is expected during the remainder 
of the year. However, stocks of ‘finished goods 
in the manufacturers’ hands are low. The same 
is true in regard to jobbers’ stocks, and dealers 
will be fortunate to secure from any of the manu- 
facturers ranges that will be needed for this year’s 
business. Contracts for shipment of new orders 
are being taken on the basis of delivery between 
the present time and Jan. 1; that is, orders are 
accepted with the understanding that delivery 
may be delayed until the first of the year. 

“There is not what can be considered a scarcity 
of raw material at the present time. Manufac- 
turers ate able to obtain sheet iron if they wiil 
pay the price, but there is a decided shortage of 
all raw materials of a standard quality. Prices 
have increased, those on some kinds of raw ma- 
terial being 50 to 100% in excess of prices three 
years ago. The present price tendency, so far as 
manufacturers are concerned, is to hold prices at 
their present level, but because of increased 
freight rates, labor and overhead a further in- 
crease in the prices of ranges is expected before 
the end of the year. 

“Our company has been fortunate in experi- 
encing no real labor troubles, but considerable 
dissatisfaction and unrest among the workers is 
noticeable. The laborer is worthy of his hire, no 
doubt, from the standpoint of human relations, 
but with decreased production, shorter hours and 
a disposition toward decreased efficiency, it is 
a grave question as to whether or not labor is 
worth what is demanded for it. 

“Few cancellations of orders have been noted. 
but there is a tendency on the part of some job- 
bers and dealers to order in quantities that can- 
not readily be turned over. A great many orders 
placed during the spring are being delivered 
now, which means that the business or production 
assigned to each distributor will have to be dis- 
posed of before any new orders are issued. There 
is not much change in the credit situation. Bills 
are being met promptly, and collections do not 
average over periods longer than those expected 
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in normal times. A tendency to take advantage 
of trade acceptances has been noted. 

“We are looking forward to a busy season in 
1921, the feeling being that there will be more 
than enough business for all manufacturers next 
year. A considerable range business should be 
developed throughout the country during the 
coming year, particularly in those districts served 
with hydroelectric power. It is believed that the 
credit of utility companies will be strengthened, 
which will materially aid in the steady growth of 
the electric range business.” 





ILLINOIS ELECTRIC ASSOCIATION TO 
MEET IN CHICAGO. 


Reports of the committee on public utility com- 
mission rules governing rural service and of the 
committee on modification of electric service rules 
will be presented at the morning session of a 
one-day meeting to be held by the Illinois State 
Electric Association at the Hotel La Salle, Chi- 
cago, Dec. 9. The former will be presented by 
R. S. Wallace, chairman, and the latter by D. W. 
Snyder, chairman. R. D. Hart, president of the 
Illinois Electric Meter Men’s Association, will 
present the‘report on the meter school instituted 
for the benefit of the meter men in the state. 

M. H. Aylesworth, executive manager of the 
National Electric Light Association, will speak 
at the morning session, and papers on “The Best 
Method of Measuring Energy Supplied at Low 
Power-Factor,’ by E. T. Anderson, Peoples 
Power Co., and “The Sale of Securities to Cus- 
tomers,” by F. H. Scheel, Public Service ‘Co. of 
Northern Illinois, will be presented at the after- 
noon session. The meeting will conclude with 
the election of officers and various committee 
reports. 





ELECTRIFICATION IS SUBJECT OF 
'- NEW YORK MEETING. 





Electrical and Mechanical Engineers Bring Out Ad- 
vantages of Electric and Steam Traction 
at Joint Meeting. 


Before an audience which overtaxed the seat- 
ing capacity of the main auditorium of the Engi- 
neering Societeis building, New York City, the 
first of a series of five joint meetings arranged 
by the New York Section of the American Insti- 
tute of Electrical Engineers and the Metropolitan 
Section of the American Society of Mechanical 
Engineers was held Friday evening, Oct. 22. In 
the discussion of the relative merits of steam and 
electric locomotives which took place, many lead- 
ers in the development of American rail trans- 
portation took part. 

This forum marked the resumption of activity 
suspended during the war when the nation’s en- 


gineering talent was diverted to battlefield, labor- | 


atory and other channels of service. The meet- 
ing was opened by Frank J. Sprague, a pioneer 
in the field of electric traction, who briefly re- 
counted the history of railroading from the early 
years of the nineteenth century to the present 
day. He emphasized the importance to the na- 
tion of developing and maintaining to highest 
standards the railroad systems. 

The steam locomotive was championed by John 
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E. Muhlfeld, Railway & Industrial Engineers, 
Inc., who not only produced the results of inves- 
tigations which proved that the electrification of 
certain steam railroads was not justified but cited 
examples of the efficient operation of steam loco- 
motives. Then followed F. H. Shepard, West- 
inghouse Electric & Manufacturing Co., who out- 
lined the advantages of electric over steam loco- 
motives. An abstract of this paper is given on 
other pages of this issue. Another advocate of 
the electric locomotive was A. H. Armstrong, 
General Electric Co., who argued that while com- 
pared on an equal basis the initial cost of both 
electric and steam engines was practically the 
same, the electric used only about one-third as 
much fuel, and on down grade returned power 
to the line. 

F. J. Cole, American Locomotive Co., was of 
the opinion that under certain conditions steam 
locomotives give better performance than electric 
locomotives, and that constant improvements in 
design and operation would be sufficient to main- 
tain the steam locomotive’s general superiority. 
C. H. Quinn, Norfolk & Western Railway Co. ; 
A. W. Gibbs, Pennsylvania Lines; F. H. Hardin, 
New York Central Railroad Co., and W. L. Bean, 
New Yosk, New Haven & Hartford Railroad 
Co., also spoke in favor of steam operation. 

The meeting was presided over by E. B. Katte, 
chief engineer of electrical traction, New York 
Central Railroad Co. 





CONTRACTOR-DEALERS OF WINNI- 
PEG MEET WITH LEAGUE. 


Extent of the Electrical Field Described, Merchan- 
dising Details Outlined, and the Advantages 
of Organization Emphasized. 


The Goodwin Electrical Convention held un- 
der. the auspices of the Winnipeg Contractor- 
Dealers’ Association at the Royal Alexandra 
Hotel, Winnipeg, Can., Oct. 14-15, was most 
successful in producing a spirit of organization 
among the contractor-dealers and the two. elec- 
tric lighting companies represented. 

Two sessions were held daily and on Thurs- 
day a luncheon was given by the Manitoba Elec- 
tric League, while in the evening a banquet took 
place. At the latter 150 persons were present 
and Premier T. C. Norris of Manitoba Province, 
Charles F. Gray, mayor of Winnipeg, and W. L. 
Goodwin, General Electric Co., were the guests 
of honor. 

J. F. Gilmour, district manager of the North- 
ern Electric Co., who was acting chairman of the 
temporary local organization, presided at all meet- 
ings and among the speakers was M. C. Turpin, 
Westinghouse Merchandising Bureau, who told 
of the big electrical field still undeveloped 
and gave suggestions on window trimming and 
advertising, particularly enumerating the advan- 
tages to the contractor-dealer in co-operating 
with the manufacturer in his national advertising 
campaigns. He also dwelt upon the importance 
and benefits of modern industrial lighting and the 
necessity of the contractor-dealer familiarizing 
himself with it so as to be able to intelligently 
promote its adoption. 

W. L. Goodwin, General Electric Co., in his 
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several speeches during the convention empha- 
sized the advantages of organization and gave de- 
tails of merchandising with special reference to 
discounts, turnovers and keeping accounts. In 
speaking of the latter he called attention to the 
accounting system now available through the Na- 
tional Association of Electrical Contractors and 
Dealers. - 





IOWA DEALERS HOLD ANNUAL MEET- 
ING IN WATERLOO. 


Addresses Indicate Growth of the Electrical Appli- 
ance Business and Demonstrate the Important 
Place Electricity Occupies in Industry. 





The second annual convention of the Iowa 
State Association of Electrical Contractor-Deal- 
ers, of which C. H. Keller, Dubuque, is chairman 
and F. Bernick, Jr., Oskaloosa, secretary, was 
held at Waterloo, Oct. 20-21. At the Wednesday 
morning session the paper of W. D. Yates, Gen- 
eral Electric Co., on “Standardization” told of 
the advantages of standardization and the work 
of manufacturers in that direction. As an exam- 
ple of what had been done in recent: years, he 
stated that 179 different lamp bases had been re- 
duced to six standards, but on the market today 
there were 37 different types of receptacles which 
could be considerably reduced through standard- 
ization. Otis L. Johnson, Benjamin Electric 
Manufacturing Co., in his paper on “Illumina- 
tion,” illustrated by lantern slides, gave examples 
of good and bad lighting. 

A. C. Nodine, Electric Vacuum Cleaner Co., 
in talking on “Household Devices,” gave statis- 
tics on the number of unwired houses which were 
reached by central stations and the total number 
of unwired houses throughout the country, He 
exhibited charts showing the increase in gross 
sales of electric heating devices, vacuum cleaners 
and washing machines during the past five years 
and an estimate of the sales for 1921. In con- 
clusion, he said that the contractor-dealer should 
make his store a real service station for elec- 
trical appliances, and through banking arrange- 
ments, better cost systems, and reduction of over- 
head charges improve his trade credit. 

In discussing “Sales Help and Co-operation,” 
James G. Harvey, Westinghouse Lamp Co., em- 
phasized the importance of the contractor-dealer 
working with the manufacturer by using effect- 
ively the sales helps issued by him, and co-ordi- 
nating his own advertising with that of the manu- 
facturer. 

At the banquet held in the evening, M. C. Tur- 
pin, Westinghouse Merchandising Bureau, gave 
an illustrated talk on the extensive use of elec- 
tricity in a large number of industries, beginning 
with the home and followed by the office, farm, 
dariy, and lumber, oil, cement and steel mills. 
The application of arc welding and the Cottrell 
method of the precipitation of gases were shown; 
and figures on the enormous amount of business 
available to the contractor-dealer in wiring 
homes, farms and factories were quoted. 

C. A. Nash, Peoples Light Co., Davenport, in 
his paper on “The Relations of the Central Sta- 
tion to the Contractor-Dealer’”’ pointed out that 
the future development of industry largely de- 
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pends upon the central station as well as the 
prosperity of the community it serves. The cen- 
tral stations need money for further development 
and existence, and those interested in electrical 
trades should see that the public receives the 
facts. Mr. Nash defined merchandising as the 
six P’s expressed by “Power to persuade plenty 
of people to purchase at a profit.” Albert Uhl, 
Electrical Estimators’ Club, discussed “Labor 
Cost Data” in an elaborate paper of extreme in- 
terest to the contractor-dealer. It gave meth- 
ods of estimating jobs. 

At a meeting of jobbers and manufacturers, 
an organization known as the Iowa Electric 
League, composed of jobbers’ and manufactur- 
ers’ representatives traveling the state of Iowa, 
was formed for the object of promoting the 
electrical industry. 





COMMISSIONERS TO CONSIDER UNI- 
FORMITY OF SERVICE. 


The joint committee on uniform classification 
of accounts, representing the National Associa- 
tion of Railway and Public Utilities Commission- 
ers, the National Electric Light Association and 
the American Gas Association, will present its 
report with recommendations to the first-named 
association at its convention in Washington, 
Nov. 9. President Martin J. Insull of the N. E. 
L. A., and Chairman S. Z. Mitchell of the public 
policy committee will appoint representatives 
from the national executive council and the pub- 
lic policy committee to attend the commissioners’ 
convention to participate in round-table discus- 
sions preliminary to the proposed appointment of 
joint committees from the commissioners’ asso- 
ciation and the National Electric Light Associa- 
tion to investigate and devise ways and means of 
making more uniform the service rendered by 
public utilities to the public as well as such other 
matters in which uniformity of practice is be- 
lieved to be desirable. 

Executive Manager M. H. Aylesworth will ad- 
dress the commissioners’ convention on the sub- 
ject of “Public Relations.” 





POWER TRUCKS AND TRACTORS FOR 
RAILROAD PURPOSES. 





Committee of Association of Railway Electrical En- 
gineers Investigates Equipment for Freight 
Handling at Chicago Convention. 


The concluding session of the annual conven- 
tion of the Association of Railway Electrical 
Engineers was largely taken up by the report of 
the committee on power trucks and tractors. This 
committee was appointed to investigate the ap- 
plication of power trucks and tractors, both elec- 

tric and gasoline, of the so-called industrial type, 
to the various phases of railway work. In order 
to obtain the benefit of the experience of various 
railroad and industrial users of this equipment a 
questionnaire was sent out embodying the princi- 
pal features of power trucks and tractors. Elec- 
trical equipment is generally to be preferred for 
freight and baggage handling and for general 
hauling where roadways are good. 

The election of officers resulted as follows: 
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President, L. C. Hensel, St. Louis & San Fran- 
cisco Railroad Co.;.senior vice-president, repre- 
senting the eastern lines, E. S. MacNab, Cana- 
dian Pacific Railroad Co.; junior vice-president, 
representing the western lines, Ernest Lunn, 
Pullman Co.; executive committee, Charles R. 
Sugg, Atlantic Coast-Lines, and E. Marshall, 
Great Northern Railroad Co. 





EXAMINATION FOR ELECTRICAL EN- 
GINEER AND DRAFTSMAN. 


An open competitive examination for electrical 
engineer and draftsman has been announced by 
the United States Civil Service Commission, ap- 
plications to close Dec. 7. Vacancies in the office 
of the supervising architect, Treasury Depart- 
ment, Washington, D. C., at $1800 a year, and 
in positions desiring similar qualifications wii! 
be filled from the examination. 

Competitors will not be required to report for 
examination at any place, but will be rated on 
their education and experience as well as draw- 
ings submitted with their applications. Appli- 
cants must show they have at least four years’ 
experience in designing and installation of elec- 
tric light and power equipment in large build- 
ings. “The completion of each year of an elec- 


trical engineering course in a college or univer- 


sity of recognized standing will be accepted as 
equivalent to not more than six months of the 
required experience. Those desiring to make 
application should write to the Civil Service Com- 
mission, Washington, D. C., asking for Form 
1312 and stating the title of the examination 
desired. 





GENERAL ELECTRIC CO. BILLINGS 
FOR NINE MONTHS. 


The billings of the General Electric Co. for the 
first nine months of 1920 amounted to about 
$200,000,000. At this rate billings during the 
remaining quarters of the year should be around 
$67,000,000, making gross earnings for the 12 
months approximately $267,000,000, compared 
with $229,900,000 in 1919. Predictions were 
made by the company early in the year that total 
sales billed would be in the neighborhood of 
$270,000,000. Total bookings for the nine 
months were between $255,000,000 and $260,- 
000,000, or at an annual rate of about $345,- 
000,000. Incoming orders have thus been greater 
than shipments by at least $55,000,000. Unfilled 
orders on the books at the first of the year 
amounted to $98,880,000, so there are probably 
unfilled orders at the present time amounting to 
over $150,000,000. 





ELECTRICAL EXPORTS FOR AUGUST 
SHOW INCREASE. 





Total Amounts to $7,810,175, an Increase of $93,947 
Compared With Same Month Last Year— 
Eight Months’ Figure Is $61,024,206. 


The exports of electrical goods to foreign 
countries for August were valued at $7,810,175, 
compared with $7,716,228 for the corresponding 
period in 1919, or an increase of $93,947. For 
the eight months ending August, 1920, the-total 
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exports amounted to $61,024,206, a decrease of 
$1,295,410 from the 1919 figures and an increase 
of $22,412,567 over the total for the eight 
months ending August, 1918. 

The following classified figures give the de- 
tailed data for August, 1920,-compared with 
the corresponding month last year: 


August, August, 
1919. 1920. 
Electrical machinery and appliances 
(except lecomotives) : 
Batteries BRL RE aes Sein Rebhee obea $ 587,951 $ 444,859 
CES ib clecaad war ciusicw's oly Reo ee 106,823 174,910 
Dynamos and generators ........... 586,211 - 659,200 
MIMI Hans Aad Eb leo ML t's a's a 400A sisis-eig wis 53,099 54,911 
Heating and cooking apparatus ... 124,668 118,817 
Insulated wire and cables .......... 741,443 420,208 
Interior wiring supplies, including 
le EE CESS SEY pari bias 166,499 241,425 
Lamps— 
MMM ate Lin, oat ere ciao pele ca lsc, bree ordi 3,373 711 
Fanidanosns.. 
a a ea 10,135 2,787 
pS ee errs 350,284 213,615 
Magnetos, spark plugs, etc. ........ 230,403 169,543 
Meters and measuring instruments. 268,448 152,696 
PIII oe Dede kts eiale ates a wo kaha kee cce% 729,608 845,729 
Rhoestats and controllers .......... 45,833 730,818 
Switches and accessories .......... 356,676 283,900 
Telegraph apparatus, including 
EMEOIOMINY oa sv ecc oe. our cwe leet ees 115,645 31,903 
TRIES eGo ake a ule ee Sas Ore 324.7 755 218,073 
RIENCE 59.2.5 yds we era ai weld o 441,733 721,507 
PI ORIOE Se Se akin cota s teed eed owaeura 2,472,641 2,324,563 





Total electrical machinery, etc. ..$7,716,228 $7,810,175 





VOCATIONAL PROBLEMS TO BE DIS- 
CUSSED IN CHICAGO. 


At the conference on employment and voca- 
tional education, to be held in the Congress Hotel, 
Chicago, Nov. 12, William E. Vogelbach, of the 
engineering staff of Sanderson & Porter, will 
speak on “The Trend of Specialization.” Other 
speakers include Frank D. Chase, president of 
Frank D. Chase, Inc., on the subject of “What 
the Employer Requires When Engaging an En- 
gineer’; W. M. Wilson, associate professor of 
structural engineering, University of Illinois, and 
A. A. Potter, dean of engineering, Purdue Uni- 
versity. The principal object of the conference, 
which is sponsored by the American Association 
of Engineers, is to exchange views and improve 
methods of making better employment service 
available both to employers and employes and. of 
correlating the work of colleges and non-com- 
mercial employment bureaus. 








COMING CONVENTIONS. 


National Association of Railway and Utilities Com- 

missioners. Annual convention in the board room of 
the Interstate Commerce Commission, Washington, 
D. C., Nov. 9-12. 
American Institute of Electrical Engineers. Meeting 
in Chicago Nov. 12 under auspices of the Protective 
Devices Committee. Secretary, F. L. Hutchinson, 33 
West 39th street, New York City. 

Electric Power Club. Fall meeting. Hot Springs, 
Va., Nov. 15-18. Headquarters, Homestead Hotel. Sec- 
retary, C. H. Roth, Adams and Loomis streets, Chicago. 

Electrical Supply Jobbers Association. Semi- annual 
meeting, Cleveland, Nov. 17-19. Headquarters, Hotel 
Cleveland. Secretary, Franklin Overbagh, 411 South 
Clinton street, Chicago. 

Southeastern Geographic Division of the National 
Electric Light Association. Annual convention, Miami, 


Fla., Nov. 16-19. Headquarters, Urmey Hotel. Secre- 
tary, Charles A. Collier, Atlanta, Ga. 
American Institute of Chemical Engineers... Winter 


meeting, New Orleans, La., Dec. 6-9. Headquarters, 
St. Charles Hotel. Secretary, "John C. Olsen, Polytechnic 
Institute, Brooklyn, N. Y. 

Illinois State Electric Association. Annual conven- 
tion, Chicago, Dec. 9. Headquarters, Hotel La Salle. 
Secretary, R. V. Prather, Springfield, Ill. 
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COMMERCIAL PRACTICE 


New-Business Methods, Policies, Rates and Kindred Central-Station Matters for the 


Man Engaged in Selling Electricity 











FEATURING IMPORTANCE OF ELEC- 
TRICITY IN INDUSTRY. 


Labor-saving electrical appliances for indus- 
trial purposes were featured in the daily news- 
papers by the New York Edison Co. during the 
progress of the New York Electrical Show at 
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Electrical Appliance Advertisement of New York Ed- 
ison Co. 


the Grand Central Palace. The advertising copy 
shows illustrations of various adaptations of elec- 
tricity to industrial operations, one of the main 
features brought out being the direct applica- 
tion of electric power to mechanical devices. 





LAMP AND REPAIR DEPARTMENTS 
IMPORTANT TO SERVICE. 





Organization and Work of Lamp-Renewal and Re- 
pair Departments Explained in Address Before 
Commonwealth Edison Section, N. E. L. A. 


By JoHn T. Mountain. 


Making lamp renewals and repairs to ap- 
pliances forms a large part of the work of 
furnishing electric service to a city of 3,000,000 
people. As a matter of fact, one of the most 
important departments of the Commonwealth 
Edison Co., Chicago, is its service and repair de- 
partment. In general, the work of this depart- 





ment consists of making small repairs on cus- 
tomers’ premises; repairing heating appliances 
and small motors; installing, removing and ex- 
changing meters and lamps; replacing high- 
tension transformer fuses; maintaining rental 
equipment, and patrolling signs, lamp posts and 
subway lights. 

The general office of the department is main- 
tained in the company’s building at 28 North 
Market street, the office of the service divi- 
sion being at the same address. Three branches 
offices are located in the north, south and west 
sides of the city. 

Employes of the service and repair depart- 
ment number 342 and are classified as follows: 
One superintendent, 1 assistant superintendent, 
3 supervisors, 3 district foremen, 6 foremen, I 
shop foreman, 152 first-grade electric repairmen, 
6 second-grade electric repairmen, 18 patrolmen, 
44 Mazda lamp cleaners, 41 sign cleaners, 19 
subway boys, 1 armature winder, 1 chief clerk, 
8 work dispatchers, 2 inspectors, 3 head clerks, 
2 stenographers, 1 sales clerk, 20 senior clerks, 
8 junior clerks and 1 typist. 

In carrying on its work the department uses 
28 electric trucks, 21 “Chicago Electric’? wagons, 
31 Ford gas cars, six horse-drawn vehicles and 
one motorcycle. Orders for meter work are 
forwarded to this department for execution, and 
are usually received between 4 p. m. and mid- 
night. The meters and lamps required are 
drawn from the meter and the lamp-renewal 
departments at night, and are distributed to the 
various branch. offices before 8 o’clock the fol- 
lowing morning. 

After executing their orders the repairmen 
forward their reports to the office, and after 
being properly recorded these reports are sent 
to the various departments concerned by way of 
the meter department. 


Duties OF REPAIRMEN AND OTHER SERVICE DE- 
TAILS. 


Requests for repairs to customers’ wiring are 
received in the service bureau, usually coming 
in by telephone. Work dispatchers are located 
in the same room and the calls are transmitted 
to them by telephone. Customers are billed by 
the repairmen. Duplicate and triplicate copies 
of the bills are forwarded to the office the fol- 
lowing day, and, after being recorded and 
checked, are sent to the auditing and the ‘treas- 
ury departments and spread on the lighting ledg- 
ers. During 1919 the number of bills rendered 
was 129,303; the amount billed, $89,048; the 
number of bills rebated, 5425, or 4.20%; the 
amount rebated, $2696, or 3.33%, and the net 
amount per bill, 69 cents. 

The heating device and small motor repair 
shop is located in the North Market street build- 
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ing. Customers may leave heating appliances to 
be repaired and call for them after the repairs 
have been made at any of the company’s electric 
shops and lamp-renewal stations. All articles 
to be repaired are forwarded to the repair shop 
and a record is kept showing the customer’s 
name and address, the nature of the repairs 
made, the amount charged, etc. Cash sale tickets 
and bills are issued and attached to the article 
when returned for delivery, the customers be- 
ing notified by mail when the article is ready to 
be called for. 

Repairmen carry a supply of heating-appliance 
cords, and make small repairs on customers’ 
premises when it is possible to do so. Many 
vacuum cleaners, electric fans and other small 
motor-driven devices are put in saleable condi- 
tion for the stores department and the electric 
shops after having become shop-worn or having 
been returned by customers. 

Sign, street and subway lamps are switched 
on at dusk and off, according to contract with 
customers; they are cleaned periodically, the 
lamps being renewed when necessary. Rental 
fixtures in customers’ premises are periodically 
cleaned, and a record is kept in the office of all 
such work. Orders are received to install fix- 
tures in customers’ premises which are already 
wired, and the work in connection with repair- 
ing customers’ wiring where no city inspection 
is necessary is done by the department. 

During 1919 the following work was done by 
the service and repair department : 


ON MMi n ata acoso jase: din xn isin va Ko bud seite. wtcseib.oe & wit nding BORA 
PN Res (clg digi dt 61a 51s 6 elo oxcheverc:s ge ke Nd 6.0 PRES E SOD 179,666 
PMCS VICR CONE. Siesa. cies vies 0's. i.6.00.059iel ane o4 dae SOR Oe 49,904 
Small- motor eR ohh ou Sicha a! a/kis, 5i0/eropare 09, cave < o widisie 1,648 
Rental equipment maintained and patrolled ...... 54,718 


Lamp-renewal and repair calis on rental equipment « 000 
Fixture-hanging jobs completed ..................6. 184 
Cut-offs executed on rental fixtures ............... ‘ 008 

The lamp-renewal department supplies etched 
incandescent lamps (that is, lamps marked to in- 
dicate their company origin) to consumers un- 
der the company’s schedule “A”’; to the arc lamp 


and sign division of the service and repair de-~ 


partment for installation in contract signs and 
fixtures, and to the repair division of the serv- 
ice and repair department for installations and 
initial renewals. Furthermore, in some few 
cases where the merchandise sales department 
or electric shops are not equipped to do so, the 
lamp-renewal department sells unetched lamps 
at the regular retail and wholesale prices. 

Unetched lamps in the original packages are 
delivered by the stores department to the lamp- 
renewal warehouse. Here the stock clerk checks 
these lamps into stock and reports thereon to 
the stores department. Lamps are then for- 
warded to the lamp etching shop, and, after being 
etched, they are put into stock in the lamp-re- 
newal warehouse. 


LAMP DISTRIBUTION THROUGH SERVICE AND 
REPAIR DEPARTMENT. 


Lamps are distributed to the public from 26 
lamp-renewal stations and through the service 
and repair department. The stocks of these 
lamp-renewal stations are replenished from 
the stock on order from the lamp-renewal sta- 
tion. For delivery to customers the service and 
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repair department obtains lamps from three of 
the lamp-renewal stations. 

Lamp-renewal stations are of four classes, 
viz., counters located in electric shops ; inde- 
pendently operated lamp-renewal stations ; coun- 
ters operated by company clerks located "in the 
stores of local merchants, and lamp-renewal 
agents who handle lamps in connection with their 
regular business. At all of these stations renew- 
als are obtained by the customer in the same 
manner. A new lamp is exchanged for a burned- 
out etched lamp tendered by the customer, with 
glass intact, without extra charge in the 60-watt 
size; for the larger or smaller sizes the exchange 
is made upon payment of the schedule charge. 


The 50-watt “Gem” lamps and 10-watt carbon 


lamps are also exchanged without extra charge. 

The lamp-renewal transaction is recorded on 
a ticket in quadruplicate. This ticket is initialed 
by the lamp-renewal clerk and signed by the cus- 
tomer, who retains the third copy as a bill. The 
first, or original, copy is forwarded to the lamp- 
renewal department office; the second copy ac- 
companies the cashier’s report and is forwarded 
to the cashier. In case of a cash transaction the 
fourth copy is retained by the renewal station. 
If it is a credit transaction, the fourth copy is 
forwarded with the first copy to the lamp-re- 
newal department and from there is forwarded 
to the treasury department. The cashier’s di- 
vision of the treasury department keeps a record 
of the serial numbers of all lamp-renewal tickets 
and immediately informs the lamp-renewal de- 
partment of the loss of any ticket. This is in- 
vestigated at once to prevent any discrepancies 
in either stock or cash. 


KEEPING RECORDS ON THE DELIVERY OF LAMPS. 


All lamps on which there is an extra charge 
are tested in the presence of the customer to 
make sure that the customer shall receive a per- 
fect lamp and to prevent any argument in case 
the lamp is injured after it leaves the counter. 
Under ordinary circumstances the 60-watt 
lamps are also tested, but during tush hours they 
may be issued without test. When .in doubt, 
lamp-renewal clerks telephone to the card file 
in the inspection department to determine 
whether the applicant for lamp renewals is a 
customer, and, if so, whether he is entitled to 
renewals. On requests for a large increase in 
wattage (that is, for a comparatively large in- 
crease in the consumption of electrical energy) the 
customer is referred to the inspection depart- 
ment for an approval of the increase in load 
before the lamps are furnished. In lamp-renewal 
stations at which there is only one clerk most 
complaints are referred to the general office for 
adjustment. In the larger lamp-renewal stations 
a head lamp-renewal clerk adjusts complains un- 
less of a serious nature, in which case they are 
referred to the general office and are handled 
by the claim adjuster. If the customer is not 
then satisfied, he is referred to the head of the 
department. 

At the lamp-renewal stations which are not 
located in electric shops the lamp-renewal clerk 
acts as a representative of the electric shops, 
making sales of appliances and taking orders for 
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articles not in stock. Electric appliances of all 
kinds are received at the lamp-renewal stations 
for repair and are picked up by the service and 
repair department. They are returned to the 
lamp-renewal stations when repaired and are 
called for by the customer. 

The first copy of the lamp-renewal tickets is 
detailed and posted to the books upon its re- 
ceipt at the lamp-renewal department. Where 
the ticket shows an increase or a decrease in the 
load it is forwarded to the meter department 
for correction of customer’s load record on the 
meter card. These tickets are then filed for ref- 
erence in case of dispute over the charge or 
lamp shortage on customer’s premises. 

If a customer desires to have lamps delivered 
instead of calling for them at one of the lamp- 
renewal stations, he may do so by telephoning 
the service bureau and giving his order. A 
charge of 50 cents is made for such a delivery. 
Calls received by the service bureau are for- 
warded to the lamp-renewal department, written 
up on lamp-renewal tickets and forwarded to the 
service and repair department for execution. <A 
receipt for the lamps taken by the service and 
repair department on delivery is posted to the 
books in the lamp-renewal department in a man- 
ner similar to the procedure in the case of tickets 
originating in the lamp-renewal stations. 

Each lamp-renewal station is charged with all 
stock shipped from the lamp-renewal warehouse 
and is held strictly accountable for the disposi- 
tion of all lamps. Burned-out lamps received are 
checked monthly against new lamps issued, and 
discrepancies are investigated. At the end of 
each month an inventory is taken of all lamps 
on hand at lamp-renewal stations and in the lamp- 
renewal warehouse. ‘This inventory is checked 
against the stock account kept in the lamp-re- 
newal department and a detailed report is made 
to cover any differences. Various statistical data 
are also kept to show the various classes of lamps 
delivered weekly and monthly for initial installa- 
tions, renewals, merchandise sales, lamps used on 
contract signs and fixtures, breakage, lamp re- 
ceipts and other details. 


DEALING WitH OVER 400,000 CusTOMERS A 
YEAR, 


During 1919 the lamp-renewal department dealt 
with a total of 406,000 ‘customers at lamp-re- 
newal stations, without taking into account re- 
newals, installations and initial renewals handled 
by the service and repair department. The 
gross output of the lamp-renewal department last 
year was about 4,275,000 lamps, worth approxi- 
mately $1,280,000. About 70% of all lamps are 
the 60-watt size, as this lamp is furnished, both 
on installation and renewal, without extra charge. 
All profits made from merchandise sales are 
credited to the sale of electrical merchandise, 
and the money received for extra charge on lamps 


goes to reduce the operating expense of the lamp-. 


renewal department. 

In February, 1918, the free delivery of lamps 
for renewal was discontinued. A number of new 
lamp-renewal stations were opened up in various 
parts of the city at that time. A survey was 
made, and the number of calls in each square 
mile was marked on a map. In this way the 
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center of lamp-renewal load could be determined, 
and the stations were located accordingly. Trans- 
portation was also a governing factor, and the 
lamp-renewal stations were so placed that very 
few customers would find it necessary to go 
more than 2 mi. to reach one. Inasmuch as 
Chicago is about 25 mi. long from north to 
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Lamp-Renewal Stations of Commonwealth Edison Co. 


south, with an average width of 8 mi., and an 
approximate area of 200 sq. mi., the density of 
population and of lamp-renewal load varying 
greatly in different districts, the geographical 
location of the lamp-renewal stations was im- 
portant and required study. 

At present there are 26 lamp-renewal stations, 
as indicated on the accompanying map. During 
1919, 23% of the lamps were renewed at the 
downtown electric shop, 16% were renewed at 
the North Market street building, the Broadway 
store coming third with 10%. Thus half of 
the lamps were renewed at these three stores. It 
may be remarked that even when the company 
gave free delivery of lamps for renewal more 
than 25% of the lamps were renewed at the lamp- 
renewal stations. With the -establishing of a 
charge for delivery the number of lamps deliv- 
ered by the company’s vehicles dropped from 
209,000 to 20,000 a month, while the average 
number of lamps per delivery rose from eight to 
20. The average per delivery at lamp-renewal 
stations is about 7.5 lamps. A lamp-renewal 
curve would show distinct peaks in spring and 
fall, due'to the moving seasons. 

In May, 1914, the 60-watt Mazda lamp was 
put on a limited free-renewal basis. A month 
or two later this lamp was put on an unrestricted 
basis of free renewal, with the result that it dis- 
placed the 50-watt “Gem” lamp almost entirely. 
The average wattage of lamps, in the 15 to 60- 
watt sizes inclusive, has increased from 44.7 
watts in 1910 to 54 watts in I9I9. 
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OPERATING PRACTICE | 


Methods and Problems Embracing Operation and Installation of Power-Plant Equip- 


ment and the Distribution of Electrical Energy 








SUBSTATION AT HOG ISLAND SHIP- 
BUILDING YARD. 





Substation Receives Power at 66,000 Volts for Dis- 
tribution to Sub-Centers at Various Locations 
in the Plant. 


By Witt1AmM BENJAMIN WEST. 


The Hog Island shipyard of the American In- 
ternational Shipbuilding Corp., near Philadel- 
phia, constructed as a.war measure and which is 
known all over the world as‘the largest shipyard 
ever constructed, is operated throughout: by elec- 
trical power purchased from the Philadelphia 
Electric Co. This substation presents many fea- 
tures of construction which are of more thar 
common interest. During September and Octo: 
ber, 1917, engineers, spurred by the demands for 
speed, drew plans and specifications and ordered 
equipment for an electrical receiving and dis- 
tributing system totaling 24,000 kw. Work nor- 
mally completed in weeks was completed in 
hours, and decisions usually requiring days were 
made in minutes. 

Electric power was first delivered Oct. 22, 


1917. Transformers for the first temporary sub- 
stations were brought in by wagons over roads 
hub-deep in mud, each wagon requiring teams of 
12 horses. A plant the size of the one at. Hog 
Island would supply a city of more than 200,000 
population and would be capitalized at approxi- 
mately $4,000,000. The main feed line is a 
double-circuit, three-phase, 60-cycle, a-c. circuit 
operating at 66,000 volts, and is 7800 ft. long. 
This line is constructed of size oo stranded cop- 
per wire. In addition to this main line there is 
also another single-circuit line operating at 
13,000 volts. 


MatIn SupstaATION Is oF LARGE CAPACITY AND 
Has 2000-Kw. UNITs. 


The main substation is shown in one of the 
accompanying illustrations. It is constructed of 
brick -and steel, and was placed in service in 
March, 1918. Its capacity is 24,000 kw. ‘At 
this substation there are 12 General Electric.oil- 
cooled transformers with a capacity of 2000 kv-a. 
each. Their primaries are delta connected, and 
the secondaries are Y connected. Monthly-tests 
of the transformer oil are made, and if it tests 
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General View of the 66,000-Volt Substation at Hog Island Shipyard. 
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below the 28,000 point it is treated in a filter 
which is located in the interior of the substation. 
The bus structure is composed of bronze-coated 
pipes, 1.25 ins. in diameter, suspended from 
eight-disc insulators made by thé Ohio Brass 
Co. The connections from all oil switches to the 
overhead bus structure are also made of 1.25-in. 
pipes. 

The oil switches in the substation are operated 
by 4-hp., d-c., 110-volt motors. These motors 
are operated from 58-cell Gould storage batteries 
which also operate the fire alarms. The system 
is under the control of the operator at the main 
substation through the means of a P.B.X. tele- 
phone exchange. This branch exchange, which is 
also linked in with the main system in the tele- 
pone building, enables men in the executive de- 
partments to communicate with the operators at 
the various substations. 

Power is distributed at a pressure of 4150 
volts from the main substation to the five air 
compressor stations and to pumping stations. 
There are 35 of these substations and 577 trans- 
formers, with a total capacity of 22,252 kw. 
Riveting machines and other structural devices 
are operated by compressed air from electrically 
operated compressor plants. There are 3441 
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. View Showing Bus Structure at Main Hog Island Sub- 
station. 


street and yard lamps, 200,000 building lamp 
outlets, 1558 electric fans and 409 fire-alarm 
boxes connected to the system. There are also 
422 time clocks synchronized with, and operated 
by, a master clock located at the main substation. 

Electric tabulating machines for material con- 
trol and financial accounts, electric-driven potato 
peelers, dough mixers, dish washers and electric 
hospital appliances are used. The overhead 
wiring at Hog Island has a total length of 400,- 
ooo ft., and the poles for overhead lines number 
500. The underground cable in place totals 
400,000 ft., or 75 mi., in length, and there is 
273,000 ft. of duct laid in concrete. The tem- 
porary overhead wiring strung during construc- 
tion had a total length of 531,000 ft., and was 
supported by 1052 poles. 





BOOSTER PUMPING STATION AS- 
SURES WATER SUPPLY. 


Pressure and Capacity Increased by Installation of 
Motor-Driven Pumps—Instruments Show 
Operating Performance. 


Before the erection of the booster pumping 
station at Bayonne, N. J., considerable trouble 
was encountered with the water supply as fur- 
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nished from Arlington, N. J. Water had been 
delivered at a pressure of about 5 lbs. per sq. in., 
which was inadequate to take care of the domestic 
needs. Since the booster station has been built 
a pressure of 35 lbs. per sq. in. is obtained. Wa- 
ter enters the station through a 32-in. intake 
pipe and is pumped by two Worthington centrif- 














General View of Room Showing Pumping Equipment and 
Electric Control Board. 


ugal pumps of 9,000,000-gal. daily capacity. 
These pumps are driven by two 150-hp., 1150- 
r.p.m., Westinghouse motors. An _ additional 
pump of 15,000,000-gal. per day capacity, driven 
by a 250-hp., 900-r.p.m., motor, will be installed 
soon, the accompanying illustrations showing the 
equipment now installed. 

Water leaves the station through a 20-in. main 
which feeds directly to the distributing mains, 
there being no reservoir. The function of in- 
creasing the pressure is performed directly by 
the pumps. Central-station energy is supplied 
at 2200 volts, two-phase, scott-connected West- 
inghouse transformers being used to convert the 
energy to three-phase at 440 volts to drive the 
motors. 

In order to fully record the performance of 
the station, Crosby gauges, Cole pitometers and 

















General View of Room Showing tPumping Equipment, 
Water Gauges and Pitometers. 


Westinghouse graphic wattmeters are installed. 
Deviations in the operation show irregularities 
and performance can be checked at any time. 
The building containing the equipment is an at- 
tractive brick structure. In the construction of 
this work, Clyde Potts, 30 Church street, New 
York City, was consulting engineer. 
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~ QUESTIONS AND ANSWERS 


All Readers Are Invited to Submit Contributions on Electrical Matters to This Department—Answers Should 
Be Sent Within Eight Days of Date of Publication of Question—Payment Will Be 
Made for All Answers Published 








Questions. eae 


No. 502.—Suitas_t Or For Motors.—We have been 
having considerable trouble with the heating of bear- 
ings on motors operating in a fruit-canning plant. Dif- 
ferent grades and mixtures of oil have been used with- 
out satisfactory results. Is not a regular motor oil 
superior to machine oil for this purpose? Also, is it not 
common practice to use a heavier-bodied oil for large 
motors than for smaller ones? I would like to know ot 
a good test for motor oil—G. L. G., Holcomb, N. Y. 





No. 503.—METERING CoMBINED PowER AND LIGHTING 
Loap.—Will someone kindly explain how a metering 
equipment should be laid out to properly measure the 
power delivered to a combination of lighting circuits 
and three-phase motors? Service is supplied from a 
delta-connected bank of three 15-kw. transformers. 
The lighting load, which has a maximum demand of 
about 4 kw., is connected between the two sides and 
neutral of one of the transformers. This lighting load 
varies from a small amount during most of the day 
to the maximum for about three hours. The power 
load consists of seven 3-hp. motors, four 5-hp. motors, 
two 7.5-hp. motors and two 10-hp. motors. 

The motors are all three-phase, 220-volt induction 
motors and do not all operate at the same time. The 
lighting circuits operate on the 220-110 volt, three- 
wire system, and are often badly unbalanced. Maxi- 
mum demand must be measured as well as the total 
power consumed.—J. O. R., Kansas City, Mo. 





No. 505.—ENERGyY REQUIRED TO HEAT WaTER—I am 
considering installing an electric water heater in my 
home and would like to know what amount of energy 
it will consume. Will someone who has had experi- 
ence with heaters kindly advise me as to how many 
kw-hrs. per month are required to heat water for a 
family of three? 

Is a tank heater more economical than an instan- 
taneous faucet heater? Can a tank heater be connected 
to the ordinary house circuits, or will special connec- 
tions have to be made?.—J. E. R., Chicago. 





No. 506.—CarryInc Capacity oF Wrres.—Why is it 
that wiring codes, as a rule, do not allow circuits in 
houses to be fused heavier than for 10 amperes while 
giving the capacity of No. 14 wire as 15 amperes? Since 
No. 14 wire is required by these same codes, it seems 
that, unless there are other limitations, the circuits 
could be safely fused for the safe capacity of the wire. 
If there are other limitations, what are they and how 
can they be overcome?—J. A. C., Kankakee, IIl. 

No. 507.—ARMATURE-WINDING Data.—I have a four- 
pole d-c. motor with an armature 2.5 ft. long by 1.5 ft. 
in diameter. It is wound with 150 coils and has a re- 
sistance of 0.5 ohm, the coils being arranged and con- 
nected as a lap winding. Will someone tell me what 
would be the safe voltage for this machine, and what 
the field flux should be? Will someone give a formula 
for finding the voltage of a motor with the resistance 
of the armature given and with a known flux in the 
field ?—J. G., Chicago. 

No. 508.—BurRNED LAMINATIONS IN Motor ARMATURE. 
—I have a 5-hp., 1200-r.p.m., 220-volt d-c. motor the 
armature of which has been burned out by severe 
grounding of several coils. This grounding fused to- 
gether the laminations in sections about 0.5 in. square 
in four different places. These spots are in different 
slots and each one effects a different set of laminations. 
Will it be safe to file out the slots to a smooth finish 
and rewind the armature, or should I secure new lam- 
inations and replace those that have been welded to- 
gether?—A. L. S., Topeka, Kan. 


No. 509.—CoNNEcTING SINGLE TRANSFORMERS IN A 
THREE-PHASE BANK.—I have three single-phase, 5- 
ky-a. Westinghouse transformers, rated at 2200 to 220 
and 110 volts, and want to know if I can use them 
connected together on a three-phase circuit and get 220 
and 110 volts on the secondary side. If so, will some- 
one please explain how to connect them and make a 
simple diagram for a guide?—R. L. G., Reynolda, N. C. 





Answers. 


No. 494.—Operatinc 60-Cycte Motor on 50 Cycies.— 
I have a 220-volt, 1200-r.p.m., 60-cycle induction motor 
which I want to install on a circuit operating at 220 
volts and 50 cycles. The machine is in good order and 
is free from grounds, having been tested out with a 
pressure of 750 volts between winding and ccre. It 
operates without any unusual sound and without heat- 
ing at no load, but I am not certain just what would 
take place if the machine was put under load which 
will be about 7.5 hp. for a period of 10 hrs. per day. 
Should the motor be rewound or will it operate safely 
at 7.5 hp.P—H. F. W., Logansport, Ind. 





Answer.—When an induction motor is oper- 
ated at a frequency other than its rated frequen- 
cy, the flux density in the iron core varies in- 
versely as the frequency. Therefore a 60-cycle 
motor operated at its rated voltage on a 50-cycle 
circuit will have its flux density increased 20%, 
and iron losses will be increased at a still greater 
rate. Further, the speed of the motor varies ap- 
proximately with the frequency. Consequently 
the speed at 50 cycles will be 1000 in place of 
1200 r.p.m. This means that a greater torque 
will be needed to develop the same horsepower 
as at 60 cycles 

The two things which will limit the load which 
the motor will carry are the heating and the pull- 
out torque of the machine. The rating of the 
motor was not stated. To determine whether 
the motor will satisfactorily carry a load of 7.5 
hp. it will be perfectly safe to operate the motor 
under this load, taking thermometer readings to 
see that the heating does not reach a dangerous 
temperature.—H. S. R., Wahpeton, N. D. 


Answer.—In the opinion of the writer the 60- 
cycle motor may be safely operated at a fre- 
quency of 50 cycles. The power-factor of the 
motor would be slightly improved, but speed and 
efficiency would be reduced. It is suggested that 
a trial run be made, paying particular attention 
to temperature rise, and should no tendency to 
overheat occur it is perfectly safe to continue op- 
eration indefinitely —J. S., Cumberland, B. C. 


No. 497.—UseE oF REACTORS ON TRANSMISSION LINES. 
—What arg the factors which govern the size of a 
reactor that should be installed on a transmission cable 
to give protection from grounds? Do reactors that are 
suitable for protection against short-circuits give the 
same degree of protection against grounds? Are re- 
actors essential or useful on well constructed over- 
head lines? Can overload relays be safely eliminated 
on lines that are properly protected by reactors?— 
A. B. R., Peoria, II. 


Answer.—Current-limiting reactors do not give 
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protection against grounds unless these grounds 
cause short-circuits. They are designed to limit 
to a predetermined value the current that can 
flow when a-short-circuit occurs in the a-c. cir- 
cuits in which they are placed: Limiting the 
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Fig. 1—Reattor in a Single-Phase System. 


short-circuit benefits both the generating and dis- 
tributing system by reducing the mechanical 
stresses in connected apparatus and by minimiz- 
ing the resultant reduction in voltage. 

It is convenient to express reactance as a per- 
centage of the normal voltage rather than in 
terms of the voltage drop for a certain current. 
In Fig. 1 the line current produces a drop of 115 
volts through the reactance. The reactance, 
therefore, is 115 divided by 2300, or 5%. The 
relations for a three-phase system are shown in 
Fig. 2 where a circuit of 11,000 volts is taken 
for an example. As the voltage across phases is 
11,000, the voltage between line and neutral is 
6350. The current is in phase with the voltage 
from line to neutral, and, therefore, when this 
current produces a drop through the reactance 
coil it is expressed as a percentage of the voltage 
in phase with the current. In this case the drop 
equals 317.5 divided by 6350, or 5%. The rating 
of each reactor will be 317.5 times 100, or 31.75 
kv-a., if they are single phase. If a three-phase 
coil is used, three times 31.75, or 95.25 kv-a., will 
be the rating. Fig. 1 represents a reactor in a 
single-phase system, and Fig. 2 shows the re- 
actors in a three-phase system. 

The characteristics of a current-limiting re- 
actor are definitely fixed by a statement of the 
reactance expressed as a percentage of the nor- 
mal voltage of the circuit, the characteristics of 
the circuit in which it is to be placed with respect 
to normal kv-a., normal voltage between wires, 
phase of circuit and frequency, and the tempera- 
ture at which it operates under maximum con- 
tinuous current. Normal current for the coil 
will be the normal value of the current of the 
circuit in which it is placed. For a single or 
two-phase circuit this current will equal the nor- 
mal kv-a. per phase divided by the normal line 
voltage, and for a three-phase circuit it will equal 
the total normal three-phase kv-a. divided by 
1.73 times the voltage between wires. 

Normal voltage drop across the coif will be de- 
veloped when normal current at normal frequen- 
cy is flowing through the coil. This voltage drop 
will amount to the given percentage of the nor- 
mal voltage between wires in a single-phase or 
two-phase circuit or to the given percentage of 
the voltage from line to neutral (voltage between 
wires divided by 1.73) in a three-phase circuit. 
Current-limiting reactors must of necessity 
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carry the maximum overload currents to which 
the circuit is subjected, and with reasonable ulti- 
mate temperature. Reactors of this kind, how- 
ever, can safely operate at a. higher temperature 
than would be safe for generators and trans- 
formers, due to the open and well-ventilated con- 
struction which is possible and for the reason 
that materials which will not be injured by such 
temperatures can be used. Since a higher oper- 
ating temperature is reasonable and is an impor- 
tant factor in reducing the size and cost of such 
coils, a temperature rise of 75 deg. C. under 
maximum continuous current represents common 
practice. 

The amount of reactance to be placed in feed- 
ers will depend upon the size of the feeder, the 
relation its capacity bears to the generator ca- 
pacity and the capacity of the circuit-breakers. 
Consider a station with a generating capacity of 
10,000 kv-a., the generators having an inherent 
reactance of 10%. If the output is distributed 
over ten 1000 kv-a. feeders unprotected by re- 
actance, a short-circuit on any feeder will draw 
100,000 kv-a. from the generators. This is 100 
times the normal capacity of the feeder. The 
reactance of the generators is therefore equiva- 
lent to 1% reactance in the feeders. If 3% 
extra reactance is placed in each feeder, the con- 
ditions will be equivalent to a total of 4% react- 
ance and the short-circuit current will be limited 
to 25 times the normal current of the feeder, or 
25,000 kv-a. on the generators. The mechanical 
stresses in the system will be reduced to only 
6.25% of the value they would attain without the 
added 3% reactance. 

The wattage loss in reactors, which is due to 
the losses in the conductors, form an appreciable 
amount and should be taken into consideration 
in laying out the reactors for any system. These 
losses will depend to a considerable extent on 
the particular characteristics of the coils in- 














Fig. 2.—Reactors in a Three-Phase System. 


volved. They will, however, amount to approxi- 
mately 0.2 to 0.5% of the total kw. output of the 
circuit in which they are to be used. Overload 
relays should not be eliminated on lines protected 
with reactors.—T. F. M., Trenton, N. J. 





No. 499.—ILLUMINATION IN A BarBer SHop.—What in- 
tensity of illumination should be provided for the 
working positions in a barber shop? What is the best 
method of securing the proper illumination in a man- 
ner that will not cause discomfort to the person in the 
chair or to the barber?—N. O. C., Detroit, Mich. 


Answer——In laying. out the illuminating sys- 
tem for a barber shop,-two factors: must be taken | 
into consideration; first, the comfort of the pa- 
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tron, and, second, the need of maximum light be- 
neath the chin. The best possible arrangement, 
where the interior finish is of a light nature, 
would be either a semi-indirect or a full indirect 
lighting system. Such a system would give the 
maximum amount of light for working conditions 
and general illumination, and could be installed 
without regard to the spacing of the chairs in the 
shop. In the majority of barber shops, however, 
the lighting arrangement must be laid out in such 
a manner as to give both comfort and maximum 
working light, and yet be economical with regard 
to the current consumption. In this case, a 60- 
watt bowl-frosted lamp, equipped with either-an 
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Plan and Elevation Showing Proper Lighting for a Barber 
Shop. 


opalescent or frosted prismatic distributing re- 
flector, will give satisfactory results. The units 
should be suspended midway between chairs, in 
line with the headrests and at a height of seven 
and one-half feet, as shown in the accompanying 
sketch—W. F. P., Atlantic, Mass. 





No. 501.—Creosore TREATMENT OF CROSSARMS.—Does 
the treatment of crossarms with creosote add anything 
to the safety of a 2300-volt line in case an insulator is 
broken allowing the bare wire to fall on the arm? Will 
the treatment of the pole with creosote tend to prevent 
a leak to -ground under similar circumstances? Will 
the effect be different for higher or lower voltages ?— 
V. N. H., Cedar Rapids, Ia. 





Answer.—Creosote treatment of poles and 
crossarms must be considered solely upon the 
prolongation of life of the wood and not upon 
the insulation merits. The difference in insula- 
tion properties of creosoted wood and non-creo- 
soted wood-has no commercial significance. A 
perfectly dry ttansmission pole will offer a great 
resistance to-a leak from the conductor to ground, 
this resistance being greater than the resistance 
offered by.a similar pole creosoted. However, 
when the wood becomes wet the leakage resist- 
ance tO ground is considerably lowered and will 
be less ‘effective than a creosoted pole which can 
shed thé water from the wood. 

“With an increase in voltage between conduct- 
ors the leakage to the.ground will increase pro- 
portionially, but as far as the insulation merits of 
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creosote on wood is concerned, it has no impor- 
tant bearing—S. B. S., St. Louis. 





No. 504.—ContTroLttiInc Motor From Two LocaTIONs. 


_ —I have a 5-hp. induction motor which is started from 


half-taps on a three-phase transformer bank by means 
of a three-pole, double-throw switch. Will some- 
one please show how such a motor can be started and 
stopped from two different locations?>—N. W. C,, 
Denver, Colo. 





Answer.—A 5-hp. motor that is started from 
half-voltage taps on a three-phase transformer 
bank may be .controlled from two locations by 
the use of two remote-control switches with a 
pair of contacts added to one of the remote 





















































rar To half-vollaqe Se 
|S ansporger on 
ttt | 9 a 70 olor Jerrmra/s 
ae he ee \\ \t C 
B A aac: 
LES 








{7 : 
\ To,bower for Qperalilig switches 


Diagram of ‘Connections to Operate Motor From Two 
Points. 





switches in such a way that the contacts make 
when the switch is open and break when it is 
closed. The switches which control the remote 
switches are of the three-point snap type. 

The theory of operation is as follows: Switch 
A is closed by the three-point switch D, the con- 
tacts, C, being held open. This starts the motor on 
half voltage. After the motor has come up to 
speed switch E is closed and switch D is opened, 
allowing remote-control switch B to close and 
cause full line voltage to be impressed on its 
terminals. The added contacts, C, on the remote- 
control switch, A, prevents the two remote-con- 
trol switches from being closed at the same time. 
Snap switches F and G comprise a second set 
suitable for control of the motor from the second 
position, thus giving the required two-point con- 
trol—H. J. D., Shelby, O. 





FAILURES OF CLARK STANDARD 
CELLS DISCUSSED. 


The causes and effects of the cracking of 
Clark cells at the amalgam terminal and the for- 
mation of gas in the amalgam limb are dis- 
cussed in Scientific Paper No. 390, “The Two 
Common Failures of the Clark Standard Cell,” 
issued by the Bureau of Standards, Washing- 
ton, D. C. The methods employed in an attempt 
to eliminate these defects-are also given. It is 
shown that the cracking of the cell can best be 
prevented by the very simple expedient of using 
a cell blank in which platinum wire previously 
subjected to the action of zinc amalgam is em- 
ployed as the negative terminal, and also that 
the effects of gas formation can be minimized 
through the employment of the smallest excess 
crystals required to insure saturation at the high- 
est temperature at which the cell is to be used. 

This paper should prove to be of great value 
to persons interested in the making, use or selec- 
tion of standard cells of the Clark type. 
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NEW APPLIANCES 






Newly Developed and Improved Electrical and Mechanical Apparatus, Appliances, and Device 


Now Being Placed on the Market 








Oil-Circuit-Breaker Operating 
Levers. 


Several improvements have recently 
been made by the General Electric Co., 
Schenectady, N. Y., in the levers for 
operating oil circuit-breakers which are 
operated manually and do not require 
extra-heavy leverage for closing. These 
new levers are of the same size for 

















Circuit-Breaker Operating Lever. 


breakers of all capacities within the 
range of application, all parts except 
the links being mutually interchange- 
able. This standardization results in 
few parts per handle, facilitating re- 
pairs, and adding to the uniformity and 
general appearance of the switch board. 

The lever is the same whether used 
for nonautomatic or automatic opera- 
tion, the latter being accomplished by 
supplementary attachments added as re- 
quired to the former. For example, 
overload protection is provided by add- 
ing tripping coils and calibrating tubes, 
while under-voltage operation with 
either automatic or non-automatic over- 
load combinations is obtained by adding 
an under-voltage device. All levers 
trip free of the handle, and the posi- 
tion of the links on the front of the 
board, or the position of the lever 
itself, serves to indicate whether the 
breaker is open or closed. The handle 
is so designed that, when it is pushed 
in to close the breaker, the lever is 
automatically locked. A_ slight pull 
upon it will unlock the catch and the 
breaker may then be opened indepen- 
dent of the electrical trip. 

An escutcheon plate provides room 
for housing one, two or three trip 
coils, and an improved form of bell- 
alarm switch has been included in the 
design of the new breaker. When 
double-throw breakers are required two 
levers are used, either as individual 





units having their own trip coils, or 
connected mechanically by a rod. By 
means of the cross:mechanical trip 
either throw of the breaker may be 
tripped by the same set of trip coils. 





Lighting Set for Christmas Tree. 


The Betts & Betts Corp., New York 
City, are now manufacturing an attrac- 
tive Christmas-tree toy outfit. The 
lamps are wired in multiple so that if 
one lamp goes out the others are not 
affected. The series include 16 lamps 
of attractive design especially calculat- 
ed to interest and please the children. 
This outfit is operated by a_ small 
transformer which may be attached to 
any lamp socket. The capacity of this 
ape is one watt per lamp, or 16 watts 
in all. 


Toy Engine Run by Electricity. 
An electric motor in the form of a 
stationary horizontal steam engine, but 
operated by one or two dry cells, has 
been developed by the Martalex Manu- 
facturing Co., 450 East 148th street, 
New York City. It is claimed to be an 
improvement over the usual rotary 
motor for operating electrical toys. The 
speed and power of the engine are de- 
rived from the use of the ironclad 
solenoid principle. A control lever 
varies the speed, starts, stops or re- 
verses the flywheel. The cylinder cover 
is of planished steel, and the connecting 
rod and control lever of liberty silver. 
The finish is in black japan. The en- 
gine is made in two sizes The smaller 
type is 6.25 ins. long by 3.5 ins. wide and 
3 ins. high; it weighs 1.75 lbs., the fly- 
wheel being 2.75 ins. in diameter. 


“Cadmo” Volt Reader. 
The 





“Cadmo” volt reader 
has been especially designed 
for use with storage batter- 
ies. The principal uses for 
this instrument are: Voltage 
testing of cells on charge or 
discharge; cadmium testing to : 
accurately determine the state of 
charge of either or both groups of 
positive and negative plants, and pol- 
arity testing to insure proper assembly 
and direction of charging current. A 
cadmium test of storage batteries is 
the only method of determining which 
group of plates fail to give capacity, or 
to become charged, and will locate de- 
fects such as lack of porosity in the 
active material not evidenced by in- 
specting the plates. This instrument is 
called the “Hyrate Cadmo Volt Read- 
er,” and is manufactured by the Service 
Station Supply Co., Detroit. 





Ball-Bearing Electric Grinders 
and Buffers for Heavy Duty. 


An improved type of pedestal and 
bench grinders, electrically operated, is 
being placed on the market by the Van 
Dorn Electric Tool Co., Cleveland. 
They are a. hand-made product, insu- 


lated, tested and rated according to the 
standards of the American Institute of 
Electrical Engineers, and are provided 
with ample power to drive 10 by 1.5-in. 
wheels. The normal power is 1%-hp., 
with a momentary overload rating of 
2.25-hp. With ventilation in continuous 
servcie the total rise in temperature is 
said to be less than 50 deg. C. and 
when fully inclosed the motor will not 
exceed a temperature increase of 55 deg 
in 30 minutes at a 14-hp. load. The 
speeds are 2000-r.p.m. on d-c service, 
and 1800-r. p. m. on 60-cycle, a-c service. 

Each grinder and buffer is so con- 
structed that the motor frame is of less 
diameter than the wheel, permitting the 
work to be handled flat against the 
wheel without being forced out of posi- 
tion by an extending frame. Where it 
is necessary to change from direct to 
alternating current, or vice versa, the 
a-c. stator and d-c. field assembly are 
easily removed and interchangeable in 
the same frame. The shaft is extra 
large and is mounted in large ball- 
bearings with the inner races correctly 
locked to the shaft for providing end 
thrust and minimizing the wear on the 
shaft. Bearings are rendered dust- 
proof by housings with supports di- 
rectly under the bearings. Grease ports 
are provided for lubrication with a 
grease gun, and a large centrifugal fan 
provides ventilation by taking in air 
through protected openings in the rear 
of the motor. Provision is also made 
for piping air to the motor and for re- 
moving the grinding dust by an exhaust 
system. Additional features include 


safety attachments, removable aluminum 
water pot, universally adjustable tool 
rest, foot switch, etc. 






Pedestal Buffer and Grinder. 
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ACTIVITIES IN THE TRADE 


Business Developments, Sales Agencies, Trade Literature and Miscellaneous Items Concerning 
Electrical Manufacturers and Allied Business Interests 








P. & L. Electric Co. New York 
City, has leased property at 57 West 
24th street for a new local establish- 
ment. 

Clark, Osgood & Allison Co., 
Jamestown, N. Y., has filed notice of 
change of name to the Dura-electric 
Corp. 

Holmes Electric Protective Co., 
New York City, has leased property 
at 18 West 27th street, for a local 
establishment. 


Sprague Electric Works of General 
Electric Co., Lawrence street, Bloom- 
field, N. J., has filed plans for the 
erection of a one-story building at its 
plant. 


Westinghouse Electric & Manufac- 
turing Co. has added a new building 
to its South Philadelphia works. The 
structure is of the “daylight” design, 
120 ft. by 200 ft., and will be used 
for foundry operations. 

General Electric Co., Lynn, Mass., 
has filed plans for the erection of 
three additions to its River Works, 
West Lynn, to consist of a manufac- 
turing building, 177 by 200 ft.; onc- 
story machine shop, 157 by 300 ft.; 
and power house for general service. 
The structures will cost in excess of 
$200,000. 

United States Electric Co., New 
London, Conn., manufacturer of elec- 
tric forges, electric hot-water heat- 
ers, etc., has acquired the former plant 
of the Forbes Co., owned by J. N. La 
Pointe, and used during the war 
period as a naval experiment station. 
The factory will be equipped for the 
manufacture of the company’s regi- 
lar specialties. The company recently 
dissolved its Connecticut charter to 
incorporate in Delaware with a capital 


of $500,000. 

The Okonite Co., Passaic, N. J., has 
prepared an illustrated cloth-bound 
handbook on Okonite products, com- 
prising Okonite and varnished cam- 
bric-insulated wires and cables of all 
sizes; lead-covered and _steel-taped 
cable; wires for signaling, car and 
locomotive headlights; plough leads; 
Okonite splicing materials, consisting 
of Okonite rubber compound tape, 
Manson friction tape and Okonite 
cement; Okonite potheads. In addi- 
tion, wire and cable definitions, wire, 
weights and measure tables and other 
useful general engineering informa- 
tion are given. 

General Electric Co., Baltimore, has 
signed a contract with the Consoli- 
dated Gas, Electric Light “& Power 
Co. for power supply for its new plant 
in the Carroll Park district. The ini- 
tial installation will comprise about 

hp. in motors and 300 kw. in 
lighting. The company will use this 
plant for the manufacture of switch- 
board equipment, and will give em- 
ployment to a large number of oper- 
atives, The site totals 40 acres, with a 
group of nine main buildings for pro- 
duction. 





Electric Appliance Co., Pittsburgh, 
manufacturer of electrical equipment, 
has filed notice of increase in capital 
from $300,000 to $400,000. 

Packard Electric Co., Warren, O., 
has distributed to the trade two new 
bulletins, Nos. 207 and 208, on wire- 
less and metering transformers, re- 
spectively, to replace bulletins T-207 
and T-208 previously sent out. 

Independent Lamp & Wire Co., Inc., 
1737 Broadway, New York City, has 
patented a new _  asbestos-insulated 


_ magnet wire, known as the “Salaman- 


der’ W..E. finish magnet wire, es- 
pecially manufactured for armature 
coils. The statement is made that it 
has high dielectric qualities, is mois- 
ture, fire, acid and oilproof. This 
product has an insulation coating of 
pure asbestos, and is free from all 
molecular moisture, being treated with 
compound and heat in such a way 
that the asbestos resembles rawhide. 

Universal Products Co., Sandusky, 
O., manufacturer - of farm-lighting 
plants, has arranged for an increase 
in its capital to $500,000. The plans 
include the purchase of the H. C. 
Doman Co., Oshkosh, Wis., and the 
removal of the.main offices from 
Sandusky to Oshkosh. The new 
company will continue to manufac- 
ture the Universal Products electric 
light and power plants and the Do- 
man marine engines, and will operate 
on an increased production schedule. 
The officers of the new company are 


L. E. Willson, president; R. K. 
Schriber, vice-president; Charles H. 
Eichinger, secretary, and Louis 


Schriber, treasurer. 

Cutler-Hammer Manufacturing Co., 
Milwaukee, in a leaflet known as pub- 
lication 866, ‘sets forth the advantages 
of electricity in the tailoring shop and 
clothing factory by the use of C-H 
electric tailors’ irons, which are de- 
scribed as having specially construct- 
ed heating units “that quickly heat the 
iron to the desired temperature. A 
constant uniform heat is maintained 
over the entire ironing surface, which 
is finely machined and polished. The 
handle remains cool, it is stated, so a 
handpad is not needed. Weights, 
watt ratings, prices and other data on 
the four sizes of irons made are tabu- 
lated for handy reference. In another 
folder, known as publication 857, the 
company points out the importance 
of the prospective homebuilder speci- 
fying an adequate number of outlets 
for electrical appliances. A portion 
of a blueprint of a floor plan is shown, 
indicating the location of wall out- 
lets, with the architect’s notation, 
“All wall receptacles to be C-H 
77-20 ‘Duplex’”. »The C-H 77-20 re- 
ceptacle is illustrated and its con- 
struction and method of installation 
described. The tonvenience and sav- 
ing in cost of wiring effected by the 
use of these double outlet receptacles 
are emphasized, with the suggestion 
that the interested homebuilder bring 
this matter before his architect: 





Pierce Fuse Corp., Buffalo, N. Y., 
manufacturer of “Pierce” renewable 
fuses, has announced the appointment 
of Emory M. Coffin as sales manager, 
succeeding P. S. Klees. 

Mitchell-Rand Manufacturing Co., 
18 Vesey street, New York City, held 
the first of a series of monthly em- 
ployes’ mectings Oct. 9. The com- 
pany manufactures electrical insula- 
tion products and a number of per- 
tinent and illuminating talks dealing 
with phases of this subject were 
given. J. H. Lecour, treasurer, spoke 

n “Co-operation,” in which he dealt 
with the three primary factors of bus- 
iness—labor, capital and management. 
C. L. Rand, secretary, gave an address 
on “Waxes, Animal and Vegetable,” 
going into the inner phases of pro- 
duction in an interesting way. A. W. 
Stringham, sales department, pre- 
sented the first of a series of talks on 
“The A. B. C. of the Electric Motor,” 
explaining the elementary principles 
of operation and the need for high- 
grade insulation under everyday 
operation. Among those in attendance 
were Messrs. Oldershaw -and Herter 
of the sales departments, and W. E. 
G. Mitchell, vice-president, through 
whose inspiration the meetings have 
been inaugurated. The next gather- 
ing will take place Nov. 13. 


Copper Clad Steel Co., Rankin, Pa., 
has issued circulars covering various 
kinds of “Copperweld” wire, one of 
which relates to low-voltage power 
transmission. It is stated that 
weatherproof “Copperweld” wire is 
lower in first cost, more reliable in 
service and less expensive to maintain 
than pure copper wire. “Copperweld” 
is from 7 to 10% lighter in weight 
than pure copper wire and costs less 
per pound; is 60% stronger than pure 
copper wire; has a very much higher 
tensile strength and elastic limit and 
less stretch, making it more reliable 
in service and less expensive to main- 
tain. No. 6 or No. 8 B. & S. gauge 
weatherproof “Copperweld” wire, 40% 
conductivity, triple braid, is used ex- 
tensively by central-station companies 
in series distribution, for arc and in- 
candescent circuits, for which service 
it has more than ample conductivity. 
This product is used also in primary 
circuits at the voltages which are cus- 
tomary in urban and rural distribution. 
The use of weatherproof “Copper- 
weld” for service connections to 
house wires in the case of small do- 
mestic consumc*s has been found 
practical and satisfactory. In many 
instances the service wires connect 
with an installation which contains no 
wiring larger than No. 14, and in such 
cases it is stated that there is a field 
for “Copperweld” as a substitute for 
the unnecessarily heavy and expensive 
copper service wire heretofore con- 
sidered necessary. ‘“Copperweld” is 
furnished bare, weatherproof. and 
stranded, with 40 or 30% of the con- 
ductivity of pure copper wire, as re- 
quired. 
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PERSONAL MENTION 


- Biographical Sketches and Chronicle of Changes in Business Connections, Promotions and 
Other Personal News of the Industry 








Harry H. BATEs is now connect- 
ed with the stoker engineering depart- 
ment of the Westinghouse Electric & 
Manufacturing Co., East Pittsburgh, Pa. 


EpwarRp E. LAMBERSON has 
been appointed assistant steam engineer 
of the Brooklyn Edison Co. He was 
formerly with the Manila Electric Co., 
Philippine Islands. 


HERBERT HOOVER has been ap- 
pointed consulting engineer of the ad- 
visory board of the eastern industrial 
region super-power survey being made 
by the United States Geological Survey. 


- R. F. H-aywarp has resigned as 
general manager of the Western Power 
Co. of Canada, Ltd., Vancouver, B. C., 
to become manager of the Santiago 
Light, Tramway & Power Co., Santiago, 
Chili. 

NEwcoms CARLTON, president 
of the Western Union Telegraph Co., 
New York City, has been elected a 
member of the executive committee of 
the board of trustees of the American 
Surety Co. 

Prescott V. KELLY, who has 
been assistant menager of the Pruden- 
tial Building sales department, is now 
sales. manager of the Birmingham 
(Ala.) office of the Blaw-Knox Co. of 
Pittsburgh. 

Rospert E. Qurrk, assistant di- 
rector of the Bureau of Service of 
the Interstate Commerce Commission, 
Washington, D. C., has been appointed 
chief examiner to succeed Wilbur La 
Roe, Jr., who has resigned. 

Louis M. Ports, formerly chief 
engineer of the Universal Machine Co., 
Baltimore, and an inventor of printing 
telegraph systems, has accepted a posi- 
tion on the New York engineering staff 
of the Western Electric Co. 


Tames M. WAKEMAN, 
manager of the Society for Electrical 
Development, will speak before the 
Toronto Electric Club, Toronto, Can- 
ada, Friday evening, Oct. 29,-on “Co- 
operation Within the Industry.” 

J. M. Barr, formerly connected 
with the Westinghouse Electric & 
Manufacturing Co., Fairbanks, Morse & 
Co. and the Howell Electric Motors 
Co., has been appointed general man- 
ager of. the Mechanical Appliance Co., 
Milwaukee. 

A. C. BEpForRpD, chairman of the 
board of directors of the Standard Oil 
Co. of New Jersey, has been made chair- 
man of the executive committee of the 
Chamber of Commerce of the United 
States, succeeding Frederick J. Koster, 
San Francisco, who has resigned. 

WILLIAM MEADE Browy, for- 
merly general auditor of the Central 
Home Telephone & Telegraph Co., 
Louisville, Ky., has been appointed gen- 
eral manager of the Central Home and 
Independent Long Distance Telephone 
& Telegraph companies, to succeed 
Samuel M. Heller, resigned. Mr. 
Brown has also been elected secretary- 
treasurer of the two organizations. 


general. 


GorpDON Fox has accepted a posi- 
tion as electrical engineer on the staff 
of Freyn, Brassert & Co., Chicago. He 
was formerly with the Fort Wayne 
Works of General Electric Co. Mr. 
Fox is chairman of the Chicago Section 
of the Association of Iron and Steel 
Electrical Engineers. 


WILLIAM HUGHES CLARKE has 
resigned as vice-president of H. M. 
Byllesby & Co., Chicago, with which 
organization he has been identified for 
a long time, in connection principally 
with the bond department. He will con- 
— actively in the investment banking 

e 


F. B. Evans, division traffic engi- 
neer of the Bell Telephone Co. of Penn- 
sylvania, Philadelphia, jhas been ap- 
pointed division superintendent of traffic 
to succeed J. T. Harris, recently trans- 
ferred to Pittsburgh. Mr. Evans will 
have headquarters in the future in Har- 
risburg. 

H. L. LAUTENSCHLAEGER has 
been appointed manager of production 
at the George Cutter Works of West- 
inghouse Electric & Manufacturing Co., 
South Bend, Ind. He was formerly 
connected with the purchasing depart- 
ment of the Westinghouse company at 
East Pittsburgh, Pa. 


FRANK T. MAYER has been added 
to the sales force of the Northwestern 
Electrical Equipment Co., St. Paul, 
Minn., and will specialize on Gould 
storage batteries, Tungar rectifiers and 
allied lines. His territory will be 
Minnesota. He was formerlv with the 
Gould Storage Battery Co., New York 
City. 

ARTHUR C. GARRISON, general 
manager of the Columbia Lamp Divi- 
sion, National Lamp Works of. Gen- 
eral Electric Co., St. Louis, arrived in 
New York this week from an extended 
trip to Europe with his family, during 
which a visit was made to the battle- 
fields of France and other points of 
interest. . 

HARRY B. Joyce, formerly power 
engineer of the United Electric Light & 
Power Co., 130 East 15th street New 
York City, is now associated with the 
engineering firm of Johnson & Benham, 
Inc., 150 Nassau street, New York City. 
Maj. Joyce’s experience with the con- 
struction division of the U. S. Army in 
the building of cantonments and other 
government undertakings should prove 
invaluable in his new business connec- 
tions. 

Henry L. Dovuwerty .and 
FRANK W. FRUEAUFF, president 
and vice-president respectively of the 
Cities Service Co., New York City, have 
established Doherty-Frueauff  scholar- 
ships, to be available to the sons of the 
employes of the company who are se- 
lected in accordance with the standards 
of service and loyalty as set by the 
father and the merit of the son. Upon 
graduation, the student will be given an 
opportunity to enter the Doherty Train- 
ing School. : 


CLARENCE C. BRINLEY has been 
added to the eastern sales organization 
of the Conveyors Corp. of America. 
He will be attached to the New York 
office at 110 West 40th street, as east- 
ern manager of the trolley carrier de- 
partment. Mr. Brinley is an engineer 
of broad experience in elevating and 
conveying machinery and has a wide 
acquaintance in engineering and busi- 
ness circles in the East. He has been 
connected with the C, W. Hunt Co., and 
came to the Conveyors Corp. from the 
Gifford-Wood Co. 


OBITUARY. 


James C. Harsourt, head of 
the publicity department of the West- 
inghouse Air Brake Co., Pittsburgh, 
died Oct. 8. He had been connected 
with the Westinghouse company for 18 
years. 

MARSHALL D. MILLER, division 
superintendent of the Northern Virginia 
Power Co., Winchester, Va., met his 
death on Sept. 29, when he came into 
accidental contact with a high-tension 
line at Shenandoah Junction, W. Va. 
He was a native of Staunton, Va. 

M. B. Jounson died at. his home 
in Cleveland Oct. 9 at the age of 58 
years. He was an industrial attorney 
and represented the General Electric 
Co. in many of its affairs-in this coun- 
try and abroad. Mr. Johnson was a 
director of the Electric Bond & Share 
Co. and the Electric Securities Co. 


Cor. JoserpuH W. SToveER died 
last month in East Orange, N. J. He 
was 83 years of age and for 29 years 
was president of the Gamewell Fire 
Alarm Telegraph Co. of New Jersey. 
His early work was with the telegraph © 
companies as operator and: manager of 
the old United States Telegraph Co. 
and the America Telegraph Co. 


Percy B. Taytor, Newark, N. J., 
one of the leading consulting engineers 
in electrical and mechanical work in 
New ‘Jersey, died at his residence, 57 
South Eleventh- street, Oct. 21. He 
was born in Manchester, England, and 
came to the United States when eight 
years of age. His- early business ex- 
perience and training was at the plant 
of Cyrus Currier & Sons, machinists, 
Newark. Later he organized the Taylor- 
Martin Co., and with local plant this 


company engaged in the design and 
manufacture of special machinery and 
electrical equipment. In 1897, Mr. 


Taylor dissolved this company to en- 
gage independently as a consulting me- 
chanical and electrical engineer. He 
made a specialty of power plant and 
similar installations. In-late years he 
undertook complete plant construction, 
including the installations of electrical 
and power equipment, and special ma- 
chinery. Mr. Taylor is survived by his 
wife, a daughter, a son and two broth- 
ers. His son, Kenneth H. Taylor, will 
continue his father’s business with Rob- 
ert Bolton, associated with Mr. Taylor 
for the past 14 years. 
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EASTERN STATES. 


Bangor, Me.—The Bangor Railway 
& Lighting Co. is having revised 
plans prepared and will soon take bids 
for the erection of a two-story, elec- 
trically operated pumping plant, 70 
by 70 ft., at Old Town, to cost about 
$16,000 

Portland, Me—Fire Oct. 15 de- 
stroyed a portion of the power house 
and drying department at the factory 
of the H. L. Berry Manufacturing 
Co., 200 Pearl street. 

Boston, Mass.—The New England 
Telephone & Telegraph Co., 50 Oli- 
ver street, has work under way on 
extensions and improvements in its 
exchange stations on Harrison ave- 
nue, Boston, and Adams street, Mil- 
ton, Mass. The first noted will com- 
prise a three-story ‘building, aggregat- 
ing about 14,000 sq. ft.; and the 
second a three-story and basement 
structure, 50 by 98 ft. 

Lowell,. Mass—The Massachusetts 
Mills will change its power house 
equipment from coal burning to oil 
burning. It is expected to have the 
work entirely completed by the first 
of the year. 

South Hadley Falls, Mass.—The 
Hampshire Paper Co..has awarded a 
contract to the S. M. Green Co., 
Springfield, Mass., for extensions and 
improvements in its power house. 

Turners Falls, Mass. — Electric 
motors and other electrical and me- 
chanical equipment will be installed 
in the addition to be erected at the 
plant of the Montague Machine Co., 
estimated to cost $125,000. 

Wakefield, Mass.—The Heywood 
Brothers & Wakefield Co. has award- 
ed a contract to the Leighton-Mitchell 
Co., 99 Chauncey street, Boston, for 
the erection of a one-story power 
house, 40 by 50 ft., at its wicker fur- 
niture works. : 

Hartford, Conn.—Electrical and 
mechanical equipment will be installed 
in the ice-cream manufacturing plant 
to be erected by the New Haven 
Dairy Co., 25 Walnut street, estimated 
to cost $45,000. 

Middletown, Conn.—The Goodyear 
Rubber Co. will install new boilers 
and other auxiliary operating equip- 
ment at its power house. 

Pawtucket, R. I—The What Cheer 
Chemical Co., Grotto avenue, has 
commenced the erection of an addi- 
tion to its power house to cost about 
$45,000 

Brooklyn, N. Y.—The Bureau of 
Yards & Docks, Washington, has 
awarded a contract to the James 
Snyder Co., 100 Fifth avenue, New 
York, for the installation of an under- 
ground electric system at the Brooxk- 
lyn Navy Yard to cost about $26,250. 
Buffalo, N. Y.—The board of city 
commissioners is considering a pro- 
position tendered by City Commis- 
sioner Perkins for the construction 





and operation of a municipal hydro- 
electric power plant. It is proposed 
to secure a site on the Niagara -river 
at Niagara Falls, using the waters 
from this stream under permission 
from the Federal Power Commission. 
The power grant, as proposed, is es- 
timated in value at $2,000,000 by Com- 
missioner Perkins. 


Fillmore, N. Y.—The Fillmore Elec- 
tric Co. has made application to the 
Public Service Commission for per- 
mission to.build an addition to its 
electric power plant at Genesee Falls, 
Wyoming county. W. L. Young is 
president. 

Freeport, L. I., N. Y.—The common 
council has completed plans for ex- 
tensions and improvements in the 
municipal power plant to cost about 
$100,000. Work will be inaugurated 
at an early date 

Fulton, N. Y.—The Oswego Falls 
Pulp & Paper Co. has completed plans 
for extensions and improvements in 
its power house. 

Kingston, N. Y.—The Kingston 
Gas & Electric Co. has made applica- 
tion to the Public Service Commis- 
sion for permission to operate elec- 
tric systems at Hurley, Ulster and 
Esopus, all in Ulster county. 

Long Island City, N. Y.—The New 
York & Queens Electric Light & 
Power Co.,. Bridge plaza, is having 
plans prepared for extensions and im- 
provements in its building at 84-88 
Eighth street, to cost about $36,000. 

Morristown, N. Y.—The Hammond 
Light & Power Co., Inc., has made 
application to the Public Service 
Commission for permission to con- 
struct extensions to its electric plants 
at Morristown and Hammond, St. 
Lawrence county, and for approval 
of operating franchises. William 
Soper is president. 

Troy, N. Y.—C. W. Tooks and E. 
F. Murray, 191 River street, are at 
the head of a project to build a hydro- 
electric power plant on the barge 
canal, near the Troy dam. Details are 
being arranged and the project is ex- 
pected to mature early next spring 

Elizabeth, N. J.—The board of 
education, 147 Stiles street, will install 
a power plant for electric and heating 
service in connection with the public 
school building to be erected on South 
street at a cost of $350,000. 

Manville, N. J—The H. W. Johns- 
Manville Co., has awarded a contract 
to John W. Ferguson & Co., United 
Bank building, Paterson, N. J., for the 
construction of a one-story power 
house at its local roofing manufac- 
turing plant. 

Newark, N. J.—The Lyraphone Co., 
Woodland avenue, has had plans pre- 
pared for the erection of a one-story 
power house, 25 by 36 ft., at its local 
plant. 

Raritan, N. J.—The Ordnance De-- 
partment, United States Quartermas- 
ter at site, has had plans prepared for 





extensions in the power house at the 
local arsenal. 

South Orange, N. J.—The village 
board of trade is at the head of a 
movement to install a local electric 
street-lighting system. Walter A. 
Evans and Robert Morrison form a 
civic committee of the board to carry 
out the project. 

Trenton, N. J.—The board of free- 
holders is planning the installation of 
improved electric street-lighting fa- 
cilities in certain sections of the 
Trenton-Yardville highway. The 
Trenton & Mercer County Traction 
Corp. will handle the work and fur- 
nish the service. 

Allentown, Pa.—Final action on the 
ordinance calling for bids for furnish- 
ing service for lighting the streets 
will be withheld by the council, pend- 
ing investigations of the present sys- 
tem and changes suggested for the 
specifications, 

Clearfield, Pa—The Conemaugh 
Power Co., affiliated with the Penn 
Public Service Co., has arranged for 
a bond issue of $2,750,000, the pro- 
ceeds to be used in connection with 
its new electric generating station, 
now in course of erection. This plant 
will be used for service for the Penn 
company, and is estimated to cost 
$4,500,000; of this total, about $1,500,- 
000 has been expended to date on the 
project. F. T. Hepburn is president. 


Erie, Pa—The Skinner Engine Co., 
Twelfth and Chestnut streets, is com- 
pleting the erection of a one-story 
power house at its stationary engine 
manufacturing plant. 

Harrisburg, Pa.—The city council 
has called upon the Harrisburg Light 
& Power Co. for a statement of the 
consumption of electric energy and 
gas in the city, with the intention of 
making betterments in the system and 
service. 

Harrisburg, Pa.—The Harrisburg 
Light & Power Co. is arranging for 
the immediate installation of turbine 
equipment at its power plant; repairs 
and improvements will also be made 
in the present apparatus. Chief En- 
gineer Steinmetz is in charge. 

Lansdale, Pa.—The borough coun- 
cil is taking bids for the installation 
of new equipment at the municipal 
electric power plant for increased 
capacity and emergency service, to 
cost about $50,000. Bonds for this 
amount were recently approved. 

Philadelphia, Pa.—The William P. 
Reed Sons Co., Twelfth and Jackson 
streets, has filed plans for extensions 
and improvements in the power house 
at its factory. 

Philadelphia, Pa—The Franklin 
Sugar Refining Co., 175 South Ori- 
anna street, has completed plans for 
the erection of a one-story addition 
to its power house on Reed street. 

Pittsburgh, Pa.—Fire Oct. 19 de- 
stroyed a portion of the plant of the 
West Penn Power Co., at Springdale, 
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with a loss reported at about $1235,- 
000. Rebuilding will be placed. under 
way at once. 

Warren, Pa.—The Struthers-Wells 
Co., Pennsylvania avenue, manufac- 
turer of tanks, stacks and other plate 
work, has taken bids for the erection 
of a one-story power house at its 
plant. The proposed extensions are 
estimated to cost $100,000 

Amcelle, Md.—Considerable elec- 
trical and mechanical equipment will 
be installed by the American Cellulose 
& Chemical Manufacturing Co., in 
connection with its proposed artificial 
silk works. The initial plant unit 
will be 200 by 500 ft., and is estimated 
to cost $500,000, exclusive of special 
machinery. Dr. Camille Dreyfus is 
president; Guy Leonard is manager. 

Baltimore, Md.—The city council 
has plans under way for extensions 
and improvements in the local elec- 
tric light, telephone and telegraph 
lines to cost about $1,150,000. <A 
number of betterments will be made 
in the lighting system. The bond is- 
sue will be submitted to voters for ap- 
proval on Nov. 2. 

Baltimore, Md.—The city council 
has awarded a contract to the Con- 
solidated Gas,. Electric Light & 
Power Co., Lexington building, for 
furnishing electric power for the 
operation of the Eastern, Montebello 
and Druid pumping stations of the 
water department at a cost of $125,- 
782 per year. 

Baltimore, Md.—The Baltimore & 
Ohio railroad has plans under way for 
the electrification of certain sections 
of its line, including the 17-mile grade 
between Piedmont, W. Va., and Alta- 
mount, Md. In connection with the 
project, it is proposed to construct 
two hydroelectric generating plants. 
The first, to furnish service for the 
section of the road noted, will be built 
on the Savage river, in the vicinitv 
of Bond, Garrett county, Md. The 
other plant, to provide for the Mor- 
gantown-Kingwood branch of the 
road, will be located on the Cheat 
river, between Rowlesburg and AIl- 
brights. J. E. Davis is electrical en- 
gineer for the company. 

Oakland, Md.—At.a special election, 
a bond issue was approved for the es- 
tablishment of a municipal electric 
power plant to cost $50,000. 

Washington, D. C.—Fire Oct. 16 
destroyed a large portion of the naval 
air station at Anacostia, near Wash- 
ington, including power and heating 
plant, machine shop and mechanical 
works, as well as hangars and air- 
craft, with loss estimated at $1,000,000. 
The site is known as Bolling Field. 

Roanoke, Va.—The Norfolk & 
Western railway is planning the erec- 
tion of an electric power plant at Rad- 


ford, Va. E. Crawford is chief 
engineer. 
Fayetteville, N. C—The power 


house of the D. Bacey Gin Co., Row- 
land, near Fayetteville, was destroyed 
by fire Oct. 15. 

Washington, D. C.—In a report to 
the District Commissioners, Warren 
B. Hadley, electrical engineer for the 
district, urges better street lighting. 
He points out that of the 20,000 street 
lights in the city, more than one-half 
are of old fashioned gas mantle type, 
and of the remaining 10,000 about 
8000 are of insufficient power, rang- 
ing from 60 to 100 candlepower. Col. 
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C. W. Kutz, engineer commissioner 
of the district, is arranging for an ap- 
propriation of $25,000, subject to ap- 
proval of Congress, for extensions 
and improvements in the street-light- 
ing system. 

Yadkin, N. C.—The Yadkin Finish- 
ing Co. will install an electric lighting 
system in the mill village. Address 
Melton S. Erlanger, president, Lex- 
ington, N 

Charleston, S. C.—The A. C. Tux- 
bury Lumber Co. desires to purchase 
a motor-generator set, 100 or 200-kw., 
500 volts, d-c., driven by 440-volt, 3- 
phase, 60-cycle a-c. motor. Give full 
details, location and price. 

Marshallville, Ga—vV. G. Johnson, 
superintendent of the light and water 
plant, is in the market for a 60-cycle, 
3-phase, 2300-volt. 60-kw. alternator 
with exciter, belt driven. 

Milner, Ga.—The town council is 
planning the installation of an elec- 
tric street-lighting system. Service 
will be rendered by an existing power 
station about two miles distant, and 
a transmission line will be constructed 
to this point. 

Pineora, Ga.—The Pineora Utilities 
Co. has been incorporated with a ca- 
pital of $50,000 to establish and ope- 
rate light, water, power and telephone 
plants. Address J. V. Norton. 

Trion, Ga—The Trion Co. has 
plans under way for the erection of a 
one-story addition to its power plant. 

Apalachicola, Fla.-—The city is con- 
templating issuing bonds for a new 
lighting system. 

Fort Myers, Fla.—The city will in- 
stall a “white way” lighting system. 
Address the mayor. 


NORTH CENTRAL STATES. 


St. Johns, Mich.—Plans are being 
considered to erect a lighting plant 
to replace the one destroyed by fire. 
Address the mayor. 

Shelby, Mich. — The Marshville 
Milling Co. has been formed with a 
capital of $20,000 to promote the 
damming up of creeks near Marsh- 
ville (five miles from Shelby) for the 
securing of electric and water power. 

Anderson, Ind. — The Anderson 
Foundry & Machine Works is mak- 
ing plans to install its own electric 
power plant. 

Columbus, Ind.—Plans have been 
prepared by Charles Brossman, archi- 
tect, 1503 Merchants’ Bank building, 
Indianapolis, for the erection of a 
$40,000 electric lighting plant for the 
city. Address city clerk. 

Pittsfield, Ill—Plans are being pre- 
pared for the improvement of the 
electric service here. Address S. M. 
Smith, mayor. 

Oshkosh, Wis.—A “white way” sys- 
tem will be installed. Address E. L. 
Smith, secretary of the Association 
of Commerce. 

Wausau, Wis.—The Wisconsin Val- 
ley Electric Co. plans to rebuild the 
dam at Wausau on the Spirit river. 
The order provides for a dam with 
an elevation of 63.11 ft. at the top 
of the spillway and 66.61 ft. at the 
top of the flashboards. 

Bemidji, Minn.—A petition has been 
granted for two lighting posts on 
Bemidji and Beltramia avenue, two 
on Beltrami and Minnesota avenue 
and two on Minnesota and America 
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avenue. Address George Stein, city 
clerk. 

Currie, Minn.—The village council 
has been authorized to issue bonds 
for the erection of an electric trans- 
mission line from Tracy to this place, 
plans for which are now being pre- ° 
pared.. A feature of the project will 
be that a 24-hour electric service for 
power and light will be available. 

Marshall, Minn.—The city will in- 
stall fixtures for a “white way” sys- 
tem. Address A. G. Bumford, city 
clerk. 

New Ulm, Minn.—Work will soon 
start on changing the electric lighting 
system from two to three phase, at a 
cost of $7500. Address William 
Backer, city clerk. 

Northfield, Minn.—The city coun- 
cil has petitioned for a new street 
lighting system. Address E. H. 
Moses, city clerk. 

Cedar Rapids, Ia—The city will 
construct an ornamental lighting sys- 
tem at the First Avenue bridge. Ad- 
dress L. J. Storey, city clerk. 

Freemont, Ia—The Farmers & 
Traders’ Telephone Co. will build a 


telephone line between here and 
Cedar. Address H. S. Davis, man- 
ager. 

Kent, Ia—Electric light bonds 


amounting to $5000 have been voted. 
Address city clerk. 

Prescott, Ia—A _ special election 
will be held Nov. 8 to vote on the 
question of issuing bonds to the 
amount of $12,000 for an electric 
lighting system. Address O. M. Green, 
city clerk. 

Cape Girardeau, Mo.—The Missouri 
Public Utilities Co. has been author- 
ized by the Missouri Public Service 
Commission to issue $110,000 of 7% 
cumulative preferred stock for the 
purpose of improving the properties 
of the company. 

Mexico, Mo.—The Mexico Power 
Co. has changed its name to the Mis- 
souri Utilities Co. and increased its 
capital stock to $1,000,000 for the pur- 
pose of éhlarging its plant. 

Mountain Grove, Mo.—The Moun- 
tain Grove Creamery, Ice & Electric 
Co. is planning the construction of a 
hydroelectric power plant in the vicin- 
ity of Dubb Springs. The plant will 
be used for service at Mountain 
Grove, Willow Springs, and other 
points in this section; a complete dis- 
tributing system will be constructed. 
The company recently increased its 
capital from $150,000 to $500,000. 

Gresham, Neb.—Bonds have been 
voted for an electric lighting system. 
Address city clerk. 


SOUTH CENTRAL STATES. 


Alcott, Ky.—The Carrs Fork Coal 
Co. is planning for the installation of 
new electric machinery at its proper- 
ties to cost about $50,000. 

Harrodsburg, Ky.—The common 
council has arranged for a_ special 
election Nov. 22 to vote bonds for 
$100,000 for the installation of a muni- 
cipal electric plant and improvements 
in the waterworks system. J. G. 
Pullman is mayor. 

Lothair, Ky.—The Kentucky & 
West Virginia Power Co. has _ar- 
ranged for a bond issue of $1,500,- 
000, the proceeds to be used in part 
for extensions and improvements in 
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its power plants and system. In co- 
operation with the Hazard Light & 
Power Co., the company is planning 
the construction of a _ high-tension 
transmission line through a number 
of coal fields in this section, incluc- 
ing the Kentucky river, Big Sandv 
river and other districts. Local dis- 
tributing systems will be installed to 
serve nearby communities. 


Paducah, Ky.—Fire Oct. 16 dam- 
aged one of the generators and con- 
siderable other equipment at the 
hee plant of the Paducah Electric 

oO. 

Pikeville, Ky.—The Pike Light & 
Power Co. is planning extensions and 
improvements in its plant to cost 
about $40,000. 

Salyersville, Ky.—The Salyersville 
Light & Power Co., recently organ- 
ized, is planning the construction of 
a local electric-lighting plant to cost 
about $25,000. H. H. Ramey is pres- 
ident. 

Dyersburg, Tenn—The city council 
has approved a bond issue of $25,- 
000 for the installation of a new elec- 
tric lighting system in conjunction 
with the waterworks. 

Meridian, Miss—Mayor John M. 
Dabney has recommended to the city 
council that the city establish an elec- 
tric lighting plant for street illumina- 
tion. 

Ada, Okla.—The Oklahoma Light 
& Power Co. has increased its capital 
from $300,000 to $600,000 for proposed 
extensions. 

Eustace, Tex.—The Athens Pottery 
Co. will establish a branch plant here. 
An electric light and power plant 
will be installed, consisting of two 
boilers, two engines and two electric 
generators. Address P. E. Miller, 
president-manager, 1412 Commerce 
street, Dallas, Tex. 

Jacksonville, Tex.—The Jackson- 
ville Electric Light & Ice Co., owned 
by the Commonwealth Light. & Power 
Co. of New York, will rebuild its 
plant, recently destroyed by fire. 

Rising Star, Tex.—The Rising Star 
Light & Power Co. is planning to in- 
crease the capacity of its local power 
plant. Wright I. Felt is president and 
manager. 


WESTERN STATES. 


Albuquerque, N, M.—The City Elec- 
tric Railway Co. of Arizona will build 
an electric interurban line north from 


Albuquerque. Address George Ros- 
ling, president. 
Lavina, Mont.—Preparations are 


being made by the town council to in- 
stall a municipal lighting system here. 
Bids have been called for and other 
preliminary steps include contracting 


with A. Renshaw, Roundup, 
Mont., engineer, to supervise the 
work. It has been decided to use 


wooden poles for mounting the lamps. 
_ Nampa, Ida.—An ornamental light- 
ing system will be installed on the 
streets in this city. Address city 
clerk. 

Alderwood, Wash—The Puget 
Mill Co. has made plans for furnish- 
ing light and heat to the small-tract 
landowners living on the Alderwood 
Manor land project, where there are 
many poultry raisers. It is proposed 
to build 75 miles of 23,000-volt and 
ten miles of 13,000-volt lines to trans- 
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mit and serve electric power from 
the lines of the Puget Sound Light & 
Power Co. The proposed work will 
cost about $150,000. E. C. Miller, 
Seattle, is consulting engineer for the 
Puget Mill Co. 


Centralia, Wash. — An additional 
unit will be built to the plant of the 
Sherman County Light & Power Co. 
Address E. Simmons, superintendent 
of plant installation. 


Falls City, Wash—The Puget 
Sound Traction, Light & Power Co. 
of Seattle is surveying for a 4.5-mile 
line to supply service at this place. 


Reardon, Wash.—A municipal wa- 
ter system is being put in under the 
engineering direction of E. C. Miller, 
Seattle. A concrete reservoir of 200,- 
000-gals. capacity is being built, and 
water is to be raised from a well 150 
ft. deep to the reservoir by a motor- 
operated Keystone-Downie pump, the 
lift required being 300 ft. Machine- 
banded wooden mains are being put 
in for a distribution system. The 
system is costing $40,000. 

South Bend, Wash.—Bonds to the 
amount of $50,000 are to be used for 
financing the cabling of electric power 
to be purchased from the Pacific 
Power & Light Co. at Astoria, Ore., 
for serving all towns from Chinook 
to North Beach. 

Astoria, Ore—The North Shore 
Light & Power Co., which has been 
serving all the communities on the 
north beaches, plans to make a con- 
nection with the Pacific Power & 
Light Co. by cable across the Co- 
lumbia river. The estimated cost is 
$75,000. 

San Francisco, Cal.—City Engineer 
M. M. O’Shaughnessy is preparing 
plans, in accordance with directions of 
the city council, for the proposed 
municipal hydroelectric power plant 
to be constructed in connection with 
the Hetch Hetchy waterworks project. 
The station with machinery is esti- 
mated to cost about $6,000,000. 


CANADA. 


Barrington, Nova Scotia—A com 
pany has been organized here with a 
capital of $20,000 to supply the town 
with electric light and power. The 
officers of the company are: President, 
E. C. Hogg;secretary-treasurer-super- 
intendent, W. T. Lewis; these with 
Stanford Smith and R. Irwin consti- 
tute the board of directors. 








INCORPORATIONS. 





Ashland, Ky.—The Diamond Grid 
Battery & Electric Co. Capital $2500. 
Incorporators: C. P. Higgins, T. P. 
Owings and J. R. Briant. 

Guelph, Ont., Can.—The Guarantee 
Batteries, Ltd. Capital $300,000. To 
manufacture electrical equipment, 
tools, etc. Incorporators: James 
Sutherland, Leo W. Goetz and others. 


Lancaster, Pa. — The Weidman & 
Mohr Machine Co. Capital $300,000. 
To manufacture electrical and me- 
chanical equipment. Incorporators: 
James B. Weidman, Charles A. Mohr, 
and W. M. Murphy. 

Boston, Mass.—The American Insu- 
lator Co. Capital $100,000. To man- 


ufacture electrical insulating materials. 
L. Clarke, V. M. 
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Kempton and George C. Cutler, Jr., 
Brookline, Mass. , 

Buffalo, N. Y.—Ross Electric Corp. 
Capital, $25,000. To manufacture elec- 
trical equipment. Incorporators: H. 
Altman, M. E. Olson and E. J. Ross. 

Hudson Falls, N. Y.—The Lapan 
Electric Corp. Capital $10,000. To 
manufacture electrical equipment, In- 
corporators: E. E. Sabourin and A. J. 
Lapan. 

Syracuse, N. Y.—Wonder Recharg- 
er Co. Capital, $25,000. To manufac- 
ture electrical equipment. Incorpo- 
rators: E. L. Fish, W. H. Farrington 
and J. D. Crimmins. é 

New Britain, Conn.—The Fire-Rite 
Electric Co. Capital $100,000. To 
manufacture electrical equipment. In- 
corporators: F. Carlson, A. O. 
Mathison and J. A. Andrews. 

Wilmington, Del—Duplex Storage 
Battery Co. Capital, $3,000,000. To 
manufacture electric batteries and 
other electrical equipment. Incorpo- 
rators: A. M. Fox, Charles E. Bishop 
and R. H. Ochletre. 

Philadelphia, Pa—Battery Sales & 
Service Corp. Capital, $50,000. To 
manufacture electric storage batteries 
and other electrical equipment. In- 
corporators: W. P. Barba, J. B. Cle- 
ment, Jr., Philadelphia; and Winthrop 
Sargent, Haverford, Pa. 

Ridgely, Md.—High Tension Sup- 
plies Co. Capital, $100.000. To man- 
ufacture high-tension line and other 
electrical equipment. Incorporators: 
Richard H. Kenny, Dover, Del.; Wil- 
liam F. Hoey, Frederica, Del.; and 
D. Thompson Swing, Ridgely. 

New York, N. Y.— The Universal 
System of Electric Alarms, Inc. Capi- 
tal $500,000. To manufacture electric 
alarm systems and other electrical 
products. Incorporators: W. C. An- 
drew, V. R. Modern and O. M. S. 


Greaves, 130 Claremont avenue. 








PROPOSALS. 





Modesto, Cal.—Bids will be opened 
Nov. 10 for one 125-hp. and four 
75-hp., 2200-volt, 60-cycle, three-phase, 
automatic compensators for the con- 
trol of five pumping stations. W. !. 
Carpenter, city electrician, has been 
authorized to prepare specifications 
for the above equipment. 

Millburn, N. J.—The board of edu- 
cation will receive bids up to 8 p. m., 
Nov. 8 for the installation of electrical 
equipment, electric work, heating and 
ventilating and other work in connec- 
tion with the proposed new addition 
to the Wyoming School on Myrtle 
avenue. Dean Emery is president of 
the board; Clifford Willis is district 
clerk. 

New York, N. Y.—The Chilean 
State Railways, 141 Broadway, will 
electrify its line from Valparaiso to 
Santiago, Chili, and the Chilean Gov- 
ernment will receive bids for the work 
up to March 31, 1921. The quotations 
are to cover two items, (1) a proposal 
to furnish electric energy for the 
operation of the line, and (2) a pro- 
posal to furnish the rolling stock and 
equipment, including electrical and 
other apparatus. The Latin-Amer- 
ican Division of the American Con- 
sulate, Santiago, has booklets describ- 
ing conditions and other essential in- 
formation. 
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FINANCIAL NEWS | 


Comment on the Financial Outlook in the Electrical Industry, New Securities, Reports of 
Earnings, Dividends and Utility Stocks 








Public Offering of Conemaugh Power 
Co. Bonds. 


The Conemaugh Power Co. has sold 
$2,750,000 of first (closed) mortgage ten- 
year 8% bonds to the Harris Trust and 
Savings Bank and E. H. Rollins & Sons. 
The company was formed to provide ad- 
ditional power for the Penn Public Ser- 
vice Corp., which supplies electric light 
and power to over 50 communities in 
Western Pennsylvania, serving a popula: 
tion of about 400,000. The bonds mature 
Oct. 1, 1930, and are being offered at 99 
and interest, yielding about 8.15%. 





5t. Louis Utility to Issue Preferred 
Stock. 


The Missouri Public Service Commission 
has authorized the Union Electric Light 
& Power Co. of St. Louis to issue $1,000,- 
000 of 7% preferred stock. The company 
desires to take up two notes aggregating 
$408,000 and be reimbursed for recent ex- 
penditures. Officials of the company told 
the commission that the plant was worth 
$36,200,000. Up to date it has issued $2,- 
317,000 of preferred stock and $11,015,000 
common. 


Offering of Ottawa Light, Heat & 
Power Co. Bonds. 


The Ottawa Light, Heat & Power Co., 
Litd., has sold $1,200,000 first mortgage 
and collateral trust sinking fund 8% 
bonds to the Harris Trust and Savings 
Bank and the Royal Securities Corp., 
Montreal. The bonds mature Oct. 1, 1940, 
and are being offered at par and interest, 
vielding 8%. 


Sales of ce Electrical Supply 
oO. 


Gross sales of the Manhattan Electrical 
Supply Co. for the nine months ended 
Sept. 30, 1920, amounted to $5,752,136, 
compared with $4,976,213 for the cor- 
responding period in 1919, or an increase 
of $775,923. 


Edison Electric Illuminating Co. 


The Edison Electric Illuminating Co. 
ot Boston, reports for the year ending 
June 30, 1920, gross earnings of $13,926,- 
606, as compared with $11,435,709 in the 
preceding year. After deduction of taxes 
and charges, the balance amounted to 
$4,016,828, against $3,150,625 for the 
previous year. The surplus after div- 
idends amounted to $1,313,467, compared 
with $447,264 in 1919. 





Earnings of Standard Gas & Electric 
Co. Subsidiaries. 


The combined earnings of the public 
utility subsidiaries of the Standard Gas 
& Electric Co., for the 12 months ended 
eo 31, 1920, and 1919, are reported as 
ollows: 


: 1920. 1919. 
Gross earnings ......$30,297,819 $26,020,836 
Net earnings ........ 10,907,873 9,581,607 

This statement does not include $11,- 
817,000 gross earnings and $4,138,000 net 
earnings of the Shaffer Oil & Refining Co. 





American Power & Light Co.’s Sub- 
sidiaries. 

1920. 1919. 

August @ross .......< $1,735,273 $1,264,497 

Net earnings ........ 478,398 450,982 

12 months’ gross ....19,506,687 15,280,415 

Net earnings ........ 7,069,639 5,629,624 





Dayton Power & Light Co. 
1920 919 


September gross ..... $ 300,255 $ 249,728 
Net after taxes ...... 76,501 E 
Total income ........ 79,745 72,466 
Surplus after charges 34,163 31,315 
Balance after preferred 

OER Gs chetsicce 15,786 14,629 


Bonds of Pennsylvania & Ohio Elec- 
tric Co. Sold. 


The Pennsylvania & Ohio Electric Co., 
formerly known as the Mahoning & Che- 
nango Railway & Light Co., has sold to 
a syndicate of bankers $13,000,000 20-year 
7% bonds, which will be offered to the 
public shortly. 


American Telephone & Telegraph Co. 


The earnings report of the American 
Telephone & Telegraph Co. for the nine 
months ending Sept. 30, 1920, gives the 
following figures: 
eee $26,079,475.82 
Interest and. other revenues... 22,281,001.53 
Telephone traffic (net)* ..... 11,900,946.30 
WEN os Sata sc kee Ws ose.e 0 60,261,423.65 
Expenses, including provision 

for federal and other taxes. 6,970,963.09 
NOE GACINBD 5.0.55 osc c cc eccs 53,290,460.56 
Deduct interest ............,. 14,131,739.12 
SROMMIOO Fee od opisisc esi. ss a 39,158,721.44 
Deduct dividends ............ 26,527,290.66 
URI 6 wy eee eee was x 12,631,430.78 





*One month estimated. 





Portland Railway, Light & Power Co. 


1920. 1919. 
August gross ........ $ 807,751 $ 701,595 
Net after taxes ..... 236,018 232,325 
Surplus after charges 48,510 41.084 
12 months’ gross ..... 9,042,269 8,348,657 
Surplus after charges 543,453 493,651 





Northern Ohio Electric Corp. 


1920. 1919. 

August gross ........ $ 935,193 $ 831 277 
Net earnings ........ 230,541 280,683 
Surplus’ after fixed 

CROIMCR 205 cat» 38,095 103,253 
Balance after preferred 

Giyvidends ......... 8,095 73,253 
12 months’ gross ....10,847,868 8,489,086 
Net earnings ........ 3,390,856 2,817,764 
Surplus” after fixed 

CMATBCS. oso cons asin 1,193,803 858,012 
Balance after preferred 

dividends .......... 833,893 498,012 


Augusta-Aiken Railway & Electric 








Corp. 
1920. 1919. 
August gross ........$ 107,229 $ 06,508 
Net after taxes ..... 39,390 24,977 
Surplus after charges 6,659 *5,483 
12 months’ gross .... 1,218,362 1,030,335 
Net after taxes ...... 421,531 334,870 
Surplus after charges 29,864 *39,651 
*Deficit. 
L 
Dividends. 


The Brooklyn Edison Co., at a meeting 
of the board of directors on Oct. 18, de- 
clared a regular quarterly dividend of $2 
per share on the amount of the capital 
stock outstanding, payable Dec. 1 to 
stockholders of record Nov. 18. 

The Public Service Co. of Northern 
Illinois has declared its regular quarterly 
dividend of 1.75% on the common stock 
and 1.5% on the preferred, payable Nov. 1 
to stockholders of record Oct. 15. 

The Milwaukee Electric Railway & 
Light Co. has declared its regular quar- 
terly dividend of 1.5% on the preferred 
stock, payable Nov. 1 to stockholders of 
record Oct. 20. 

The Pacific Gas & Electric Co. has de- 
clared its regular quarterly dividend of 
$1.50 on both the first preferred and the 
original preferred stock, payable Nov. 15 
to stockholders of record Oct. 30. 

The Houghton County Electric Light 
Co. has declared its semi-annual dividend 
of 3% on the preferred stock and 2.5% 
on the common, payabte Nov. 1 to stock- 
holders of recor ct. 15. 

The Puget Sound Power, & Light Co. 
nas declared its regular quarterly divi- 
dend of 75 cents on the preferred stock, 
payable Oct. 15 to stockholders of record 
Oct. 4. 

The Electric Utilities Co. has declared 
its regular quarterly dividend of 1.75% 
on the preferred stock, payable Oct. 15 to 
stockholders of record Oct. 5. : 

The Detroit Edison Co. has declared its 
regular quarterly stock dividend of 2%, 
payable Dec. 1 to stockholders of record 
Nov. 15. 











WEEKLY COMPARISONS OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 
Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 


; Div. rate. Bid Bid 

Public Utilities— Per cent. Oct. 19. Oct. 26. 
Adirondack Electric Power of Glens Falls, common............ 6 14 14 
Adirondack Electric Power of Glens Falls, preferred........... 6 72 71 
American Gas & Electric of New York, common............. 10+extra 113 110. 
American Gas & Electric of New York, preferred............ a 6 38 37 
American Light & Traction of New York, common.......... rer 110 109 
American Light & Traction of New York, preferred............. 6 81 81 
American Power & Light of New York, common............. bas 4 52 55 
American Power & Light of New York, preferred............... 6 66 65 
American Public Utilities of Grand Rapids, common......... sate q 7 
American Public Utilities of Grand Rapids, preferred........ Sheu * f 21 22 

American Telephone & Telegraph of New York ................ eo 100 994% 
American Water Works & Elec. of New York, common...... i Sree 3 3 
American Water Works & Elec. of New York, particip......... | 7 8 
American Water Works & Elec. of New York, Ist preferred.,..  .. 47 45 
ARORA PO WEL, COMMON. 65.65 es cece cw wn costae ee art 3 4 
ADORIRGMIRH BOWEL, DMTCTOITOCG « sooo ck cbc cece Sac cciune x q 16 20 
Cities Service of New York, common......................0:. +extra 98 300 
Cities Service of New York, preferred....................0005 6 6544 65 
Commonwealth Matpon Of CHICABO .. 2... ccc ccc cw cece cess cee Oa 8 00 103 
Comm. Power, Railway & Light of Jackson, common......... Roe! cle 17 20 
Comm. Power, Railway & Light of Jackson, preferred........ ao 6 40 45 
Federal Light & Traction of New York, common............. a oe 8 3 
Federal Light & Traction of New York, preferred............ Nae elas 44 45 
Northern States Power of Chicago, common................. : 38 42 
Northern States Power of Chicago, preferred............ ex.div.7 79 79 

Pacific Gas & Electric of San Francisco, common............... é 48 54% 
Public Service of Northern Illinois, Chicago, common........... < 65 65 
Public Service of Northern Illinois, Chicago, preferred.......... 6 85 85 
Standard Gas & Electric of Chicago, common.................. a 15 16 
Standard Gas & Electric of Chicago, preferred.............. eave 8 36 37 
Tennessee Railway, Light & Power of Chattanooga, common.,,. .. 2 2 
Tenressee Railway, Light & Power of Chattanooga, preferred... 6 6 5 
Western Power of San Francisco, common .................. ‘ 21 20 
Western Union Telegraph of New York ..................025 extra 89 92 

Industrials— 

Electric Storage Battery of Philadelphia, common.............. 4 118 120 


General Electric of Schenectady 


Westinghouse Electric & Mfg. of Pittsburgh, common.......... “A 49 


